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EXECUTIVE SUMMARY

A. Introduction

Science & Technology, Inc. (SciTek) was retained to conduct
the Installation Restoration Program (IRP) .Preliminary
Assessment of the 134th Air Refueling Group, Tennessee Air
National Guard (TN ANG) McGhee-Tyson Air National Guard Base
(ANGB), Knoxville, Tennessee.

The Preliminary Assessment (PA) included:

o An on-site visit including interviews with 30 Base
personnel (former and active) and field surveys by
SciTek representatives during 11-15 April, 1988;

o acquisition and analysis of information on past
hazardous materials use, and waste generation and
disposal at the Base;

o acquisition and analysis of available geologic,
hydrologic, meteorologic, and other environmental data
from federal, state, and local agencies; and

o the identification and assessment of sites on the Base
which may have been contaminated with hazardous
materials/hazardous waste.

B. MAJOR FINDINGS

The Air National Guard has utilized hazardous materials and
generated small amounts of wastes in mission oriented
operations and maintenance at McGhee-Tyson ANGB since 1958.

Operations that have used and disposed of hazardous materials
include: aircraft maintenance, aerospace ground equipment
(AGE) maintenance, vehicle maintenance, and petroleum-oil-
lubricant (POL) management and distribution. Varying
quantities of waste POL products, paints, thinners,
strippers, and solvents have been generated and disposed of
by these activities.

Interviews with 30 Base personnel and the field surveys
resulted in the identification of eleven (11) sites (see
Figure ES.I). Of this total, seven exhibit the potential for
contaminant presence and possible migration. The remaining
four sites pose no potential threat to human and
environmental receptors from either surface or ground water
contamination.

I
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The following sites are potentially contaminated and require
further investigation.

Each of the potentially contaminated sites has been rated and
assigned a Hazard Assessment Score (HAS) utilizing the Air
Force Hazard Assessment Rating Methodology (HARM).

A short Ciscussion of the rationales for including each site

along with its HAS follows:

Site No. 1 - Fire Training Area (FTA) at the Sewage Treatment
Bed (HAS - 67)

Prior to 1985, fire training was conducted extensively at
this site using Base generated liquid waste and/or JP-4 as
fuel.

Site No. 2 - Fire Training Area (FTA) at the Army National
Guard Helicopter Parking Apron (HAS - 69)

Prior to 1978, fire training was conducted extensively at
this site. The fuel used was liquid waste from the Base
and/or JP-4 fuel.

Site No. 3 - Oil/Water Separator at 110/119th TCF Vehicle
Maintenance Area. Building 100 (HAS - 56)

Stress vegetation was observed downgradient from the overflow
line of the oil/water (o/w) separator. In addition,
interviewees reported a waste oil discharge of at least 200
gallons while the o/w separator effluent line was broken when
a communication cable was being inst.alled.

Site No. 4 - Oil/Water Separators at AGE Shop, Building 126
(HAS -56)

Oil stained soil and stress vegetation was observed in a
drainage swale directly adjacent to the twin oil/water (o/w)separators. In addition, surface contamination was observed
about 200 feet downgradient from the separators.

Site No. 5 - Base Landfill Adjacent to Main Storage Facility
(HAS - 44)

A past Base landfill of approximately 2 acres in areal extent
-- was closed out and covered with clay soil. It was used from

1956 to 1968. Non-liquid waste items including general
garbage, empty paint cans, and other non-toxic items were
reported to be disposed there. Numerous Base interviewees
stated that no toxic chemicals were disposed of in the3 landfill.

I
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Site No. 6 - Main POL Facility (HAS - 73)

Three major past JP-4 spills have been reported to have
occurred within the main POL area. The volumes of JP-4
released into the environment were approximately 5,000
gallons, 2,000 gallons and in excess of 30,000 gallons.

Site No. 7 - Oil/Water Separator at Vehicle Maintenance,
Building 246 (HAS-56)

There are confirmed reports of past liquid waste release into
the storm sewer drainage from the Building 246 o/w separator. m
The following sites do not pose a potential threat to health
or environment, do not justify applying the USAF HARM, and
are not considered to be candidates for further IRP
investigations:

Site No. 8 - JP-4 Spills at Aircraft Parking Apron and m
Intermediate POL.

Site No. 9 - Buried Scrap Metal at the McGhee-Tyson I
ANGB Baseball Field.

Site No. 10 - Fire Training Area (FTA) Adjacent to
Taxiway. m

Site No. 11 - Base Landfill Adjacent to Building 260
Incinerator. m

A detailed description of these sites is included in Section
IV of this PA report, along with the rationale for the "No
Further Action" decision.

C. CONCLUSIONS/RECOMMENDATIONS

It has been concluded that there exists a potential for
contaminant migration at seven of the 11 identified sites.
Initiation of further IRP investigations are recommended for
these seven sites. The primary objectives of subsequent
investigations are:

1. To determine the presence or absence of contaminants; I
and, if present

2. To identify and quantify contaminants, determine their m
extent and rate of migration, their impact on soils,
surface water, groundwater, and potential human and/or
environmental receptors.

ES-4 I



It has been concluded that the four remaining (unrated) sites
do not pose a potential threat to either human health or the
environment. No further IRP investigations are recommended
for these four sites. Decision Documents, supporting the "No
Further Action" alternative, will be prepared under separate
cover.

ES-5



I. INTRODUCTION

A. Background

The 134th Air Refueling Group (ARG) is located at the
McGhee-Tyson Air National Guard Base (ANGB), McGhee-
Tyson Municipal Airport (MAP), Knoxville, TN [herein-
after referred to as the Base]. The Base has been
active at McGhee Tyson Airport since 1958, and, over the
years a variety of military aircraft have been located
and serviced there. Both the past and current
operations required the use of hazardous materials. The
disposal of these hazardous materials should be
evaluated for potential contamination.

The Department of Defense (DoD) Installation Restoration
Program (IRP) is a comprehensive program designed to:

o Identify and fully evaluate suspected problems
associated with past hazardous waste disposal
and/or spill sites on DoD installations, and

o Control hazards to human health, welfare, and the
environment that may have resulted from these past
practices.

During June 1980, DoD issued a Defense Environmental
Quality Program Policy Memorandum (DEQPPM-80-6)
requiring identification of past hazardous waste
disposal sites on DoD installations. The policy was
issued in response to the Resource Conservation and
Recovery Act of 1976 (RCRA) and in anticipation of the
Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA, Public law 96-510)
commonly knnwn as "Superfund". In August of 1981, the
President delegated certain authority specified under
CERCLA to the Secretary of Defense via executive order
(EO 12316). As a result of EO 12316, DoD revised the
IRP by issuing DEQPPM 81-5, on December 1981, which
reissued and amplified all previous directives and
memoranda.

Although the DoD IRP and the USEPA Superfund programs
were essentially the same, differences in the definition
of program phases and lines of authority resulted in
some confusion between DoD and state/federal regulatory
agencies. These difficulties were rectified via passage
of the Superfund Amendments and Reauthorization Act
(SARA, PL-99-499) of 1986. On 23 January 1987
Presidential Executive Order EO 12580 was issued. EO
12580 effectively revoked EO 12316 and implemented the
changes promulgated by SARA.

I-1
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The most important changes affected by SARA included the
following:

o Section 120 of SARA provides that federal
facilities, including those in DoD, are subject to
all provisions of CERCLA/SARA concerning site
assessment, evaluation under the National
Contingency Plan (NCP) [40CFR300], listing on the
National Priorities List (NPL) , and
removal/remedial actions. DoD must therefore i
comply with all the procedural and substantive
requirements (guidelines, rules, regulations, and
criteria) promulgated by the USEPA under Superfund
authority.

o Section 211 of SARA also provides continuing
statutory authority for DoD to conduct its
Installation Restoration program (IRP) as part of
the Defense Environmental Restoration Program
(DERP). This was accomplished by adding chapter i
160, sections 2701-2707 to Title 10 United States
Code (10 USC 160).

o SARA also stipulated that terminology used to i
describe or otherwise identify actions carried out
under the IRP shall be substantially the same as
the terminology of the regulations and guidelines
issued by the USEPA under their Superfund
authority.

o As a result of SARA, the operational activities of
the IRP are currently defined and described as
follows:

Preliminary Assessment (PA)

A records search designed to identify and evaluate i
past disposal and/or spill sites which might pose a
potential and/or actual hazard to public health,
welfare, or the environment.

Site Investigation/ Remedial Investigation/
Feasibility Study (SI/RI/FS)

The Site Investigation consists of field activities
designed to confirm the presence or absence of
contamination at the potential sites identified in I
the PA. The Remedial Investigation consists of
field activities designed to quantify and identify
the potential contaminant, the extent of the
contaminant plume, and the pathways of contaminant
migration.

1-2 U



If applicable, a public health evaluation is performed
to analyze the collected data. Field tests are required
which may necessitate the installation of monitoring
wells or the collection and analysis of water, soil
and/or sediment samples. Careful documentation and
quality control procedures, in accordance with
CERCLA/SARA guidelines, ensure the validity of data.
Hydrogeologic studies are conducted to determine the
underlying strata, groundwater flow rates, and direction
of contaminant migration. The findings from these
studies result in the selection of one or more of the
following options:

o No Further Action - Investigations do not indicate
harmful levels of contamination and do not pose a
significant threat to human health or the
environment. The site does not warrant further IRP
action and a Decision Document (DD) will be
prepared to close out the site.

o Long-Term Monitoring - Evaluations do not detect
sufficient contamination to justify costly remedial
actions. Long-Term monitoring may be recommendedI to detect the possibility of future problems.

o Feasibility Study - Investigation confirms the
presence of contamination that may pose a threat to
human health and/or the environment, and some sort
of remedial action is indicated. The Feasibility
Study is therefore designed and developed to
identify and select the most appropriate remedial
action. The FS may include individual sites,
groups of sites, or all sites on an installation.
Remedial alternatives are chosen according to
engineering and cost feasibility, state/federal
regulatory requirements, public health effects, and
environmental impacts. The end result of the FS is
the selection of the most appropriate remedial
action by the ANG with concurrence by state and/or
federal regulatory agencies.

I Remedial Design/Remedial Action (RD/RA) - The RD
involves formulation and approval of the engineering
designs required to implement the selected remedial
action. The RA is the actual implementation of the
remedial alternative. It refers to the accomplishment
of measures to eliminate the hazard; or, at a minimum,
reduce it to an acceptable limit. Covering a landfill
with an impermeable cap, pumping and treating
contaminated groundwater, installing a new water

1
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distribution system, and in situ biodegradation of
contaminated soils are examples of remedial measures
that might be selected. In some cases, after the
remedial actions have been completed, a long-term
monitoring system may be installed as a precautionary
measure to detect any contaminant migration or to i
document the efficiency of remediation.

Intermediate Action Alternatives - At any point, it may
be determined that a former waste disposal site poses an
immediate threat to public health or the environment,
thus necessitating prompt removal of the contaminant.
Immediate action, such as limiting access to the site, I
capping or removing contaminated soils and/or providing
an alternate water supply may suffice as effective
control measures. Sites requiring immediat- removal i
action maintain IRP status in order to determine the
need for additional remedial planning or long-term
monitoring. Removal measures or other appropriate
remedial actions may be implemented during any phase of
an IRP project.

B. PURPOSE

The purpose of this IRP Preliminary Assessment (PA)
Records Search is to identify and evaluate suspected
problems associated with past waste handling procedures,
disposal sites, and spill sites on the Base property.

The potential for migration of hazardous contaminants I
was evaluated by visiting the Base, reviewing existing
environmental data, analyzing Base records concerning
the use and generation of hazardous materials, and I
conducting interviews with present and past Base
personnel who had knowledge of past waste disposal
techniques and handling methods. Pertinent information
collected and analyzed as part of the PA included a
records search of the history of the Base; the local
geological, hydrogeological, and meteorological
conditions that might influence migration of
contaminants; and ecological settings that indicate
environmentally sensitive conditions.

I
I
I
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C. SCOPE

The scope of this Preliminary Assessment was limited to
the identification of sites at, or under primary control
of the Base and evaluation of potential receptors. The

I PA included:

o an on-site visit during 11-15 April, 1988;

o acquisition of records and information on hazardous
materials use and waste handling practices;

o acquisition of available geologic, hydrologic,
meteorologic, land use and zoning, critical
habitat, and related data from federal and
Tennessee state agencies;

o a review and analysis of all information obtained;
and,

o preparation of a summary report to include
recommendations for further action.

The subcontractor effort was conducted by the following
Science & Technology, Inc. (SciTek) personnel: Mr.
James E. Hunt, Sr. Chemical Engineer; Mr. Jack D. Wheat,
Hydrogeologist; and Mr. Ray S. Clark,
Civil/Environmental Engineer. Resumes of Search Team
members are included in Appendix A. Lt. Col. M. C.

Washeleski and Mr. Sal Orochena of the Air National
Guard Support Center (ANGSC) are project officers for
this Base and participated in the overall assessment
during the week of the site visit.

I The points of contact at the Base were SMSgt. David D.
Hill, Facilities Manager; and TSgt. Gaylon Burkhart,
Bioenvironmental Engineering Technician.

D. METHODOLOGY

Figure 1.1 depicts a flow chart of the records search
methodology.

The Preliminary Assessment began with a site visit to
the McGhee-Tyson ANGB to identify all operations that
may have utilized hazardous materials or may have
generated hazardous waste. Past and present materials
handling procedures were evaluated by extensive
interviews with 30 past and present Base employees
familiar with the various operating procedures. These
interviews were also conducted to determine those areas
where waste materials (hazardous or non-hazardous) were
used, spilled, stored, disposed of, or released into the

* environment.
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Figure 1.1
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A total of 30 personnel, with experience in all areas of
ANGB operations, were interviewed during the PA site
visit. Knowledge and experience with Base operations
averaged 21.3 years and ranged from five to 32 years.
Records contained in the Base files were collected and
reviewed to supplement the information obtained from
interviews. Eleven potential sites were identified. Of
that total, seven were judged to be potentially
contaminated and in need of additional investigation.
The seven potentially contaminated sites were rated
using the Air Force Hazard Assessment Rating Methodology
(HARM).

Detailed geological, hydrogeological, meteorological,
and environmental data for the area of study was also
obtained from the appropriate federal and state
agencies. A listing of federal and state agency
contacts is included as Appendix B.

After a detailed analysis of all the information
obtained, it was decided that seven of the eleven sites
are potentially contaminated with hazardous

materials/hazardous wastes, and that the potential for
contaminant migration exists. Under the IRP program,
when sufficient information is available, sites are
numerically scored using the Air Force Hazardous
Assessment Rating Methodology (HARM). A description of
HARM is presented in Appendix C. The seven potentially
contaminated sites were scored (Appendix D) and each was
recommended for further investigation.

The remaining four sites were judged to pose no threat
to either human health or the environment, and no
further IRP investigations are required. Decision
Documents, in support of this conclusion, are being
prepared, under separate cover, for the four (unrated)

* sites.

I
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II. INSTALLATION DESCRIPTION

A. Location

The McGhee-Tyson ANGB is located within Blount County,
Tennessee four miles northwest of Alcoa directly
adjacent to McGhee-Tyson Municipal Airport. Major
access routes include U. S. 129 (also known as New
Knoxville or Alcoa Highway) and Air Base Road. The Base
occupies 323 acres, has an approximate population of
1,300, including tenants, and is home to the 134th Air
Refueling Group, the 110/119th Tactical Flight Command,
and the 228th Air Force Communication Squadron. Figure
II.1 illustrates the location and boundaries of the
McGhee-Tyson ANGB.

B. Organization and History

The 134th Air Refueling Group is one of the youngest
flying units in the Air National Guard Program. This
unit obtained federal recognition on 15 December 1957,
officially taking over the base on 8 January 1958. The
134th Air Refueling Group consists of four squadrons:
134th Combat Support Sq., 134th Consolidated AircraftMaintenance Sq., 134th Resources Sq., 151st Air
Refueling Squadron, and the 134th USAF Clinic.

on 11 October. 1958, ten months after the unit had
started, five pilots were placed on an Air Defense
Command (ADC) daylight readiness alert: a readiness
alert that has been estimated would take as long as two
years to achieve.

In January 1960 the first of what would prove to be many
conversions to different type aircraft took place when
the 134th switched from F-86D to F-86L. This conversion
was made smoothly and efficiently with no interruption
to the ADC Alert Commitment. Because of its outstanding
performance, the 134th was one of two Air Guard units in
the nation to receive the top interceptor in the world,
the 1400 mph plus F-104A Starfighter. On 1 January
1961, the Air Defense Command upgraded the unit from a
14 hour to a 24 hour around the clock commitment.

I Due to the Berlin crisis, the unit was called to active
duty in Germany in November 1961. While stationed at
Ramstein Airbase, Germany, the squadron was deployed
briefly to Libya to train in the use of the Sidewinder
heat-seeking missile. The unit was also involved in a
NATO exchange program with the French Air Force, and set
an all-time record for the highest average flying time
per aircraft for jet fighters in any one month. In
August 1962, the 134th returned to State Status with the
F-104's.

I II-i
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I The 134th's role in Germany led to the painting "Watch
Over the Rhine" featuring a plane and a pilot from the
134th. It was the first painting ever to hang in the
Pentagon depicting the activities of the Air National
Guard.

Just two months after being released from active duty,
the 134th's air refueling squadron (the 151st
Starfighters) was needed by the Air Force to contain the
threat from Cuba. The Cuban crisis brought still
another aircraft conversion by losing the F-104's and
converting to the F-102's. In just six months the 134th
became combat ready and passed an operational readiness
inspection in the F-102 aircraft. No one had ever done
it faster.

In April 1964 it was time for yet another aircraft
conversion, the fifth in less than seven years. The F-
102's were replaced with the Boeing KC-97G Aircraft.
Also, the Air Defense Command (ADC) was changed to theI Tactical Air Command (TAC). Having no previously
qualified KC-97 aircrews or maintenance personnel
assigned, this organization became the first KC-97
equipped unit to achieve operational status in just
eight months after receipt of the aircraft. The
previous "normal" conversion time was two years. In
addition to the usual pilot transition, the conversion
involved complete training of ground crew personnel,
combat ready flight engineers, and boom operators. The
KC-97's represented the beginning of the Air Refueling
mission for the 134th Air Refueling Group.

After conversion to the KC-97, the unit participated in
numerous stateside, South East Asia, South American and
European deployments. The major commitment was an
"Operation Creek Party". Operation Creek Party provided
air refueling support to the U. S. Air Force, Europe
(USAFE). For ten years, starting in 1967, the 134th was
one of nine guard units which completed 70% of the air
refueling operations of the Air Force in Europe.
Operation Creek Party probably did more to introduce the
Air Guard's capability to the members of the regular Air
Force than any other activity in the history of the

* Guard.

Effective 1 July 1976, the unit was converted from TAC
to the Strategic Air Command (SAC) and assigned the KC-
135 aircraft. The 134th was the first Air Reserve
Forces Unit to convert to the KC-135 in a record six
months time. By 1982 the unit was completing another

I
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transition, this one being a modification of the KC- I
135A. The turbo jet engines were replaced with turbo
fan engines which greatly improved operational
capabilities of the aircraft. The re-engined aircraft I
was redesignated the KC-135E.

Not only has the 134th distinguished itself with six
different types of tactical aircraft, but it has also I
operated five different types of sup-ort aircraft. This
unit has flown over 78,000 hours of accident free
operations for over 27 years. The 134th has also off-
loaded more than 155 million pounds of fuel during more
than 70,000 in-flight refueling hookups. The 134th
received the USAF Outstanding Unit Award for meritorious I
achievement for five periods: 1 July 1966 to 30 June
1968; 1 July 1973 to 30 June 1975; 1 July 1975 to 30
June 1976; 1 July 1981 to 30 June 1983 and 1 July 1983
to 30 June 1985.

In addition, the 134th has won the following awards and
citations: Tennessee National Guard Commendation
(1962), Air National Guard Meritorious Ser vice Award (19
July 1977), eight USAF Flying Safety Awards, Tennessee
National Guard Distinguished Unit Commendation (1979 I
and the Air Force Association Outstanding Air NationalGuard Unit of the Year Award for 1982.

In addition to its primary mission, the 134th Air I
Refueling Group supports the Air National Guard
Professional Military Education Center, which consists
of the Noncommissioned Officers Academy, Leadership I
School, and the Academy of Military Science. It also
supports the 119th Tactical Control Flight, the 110th
Tactical Control Flight, the 228th Combat Information
Systems Squadron (AFCC), and the 572nd Air Force Band.
Furthermore, by May 1978 the Army Aviation Support Group
No. 2 was also a tenant of the Air National Guard after
relocating on Guard property. The total population of
the 134th and its tenant ur'ts is approximately 1300
personnel.

I
I
I
I
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III. ENVIRONMENTAL SETTING

A. Meteorology

The following climatological data was obtained from the
Soil Survey of Blount County, Tennessee; the National
Oceanic and Atmospheric Administration (1983); and from
Local Climatological Data: Narrative Climatological
Summary; Knoxville, TN.

Blount County has a humid-temperate climate. TheI- average annual temperature is nearly 60 OF. Winters are
generally moderate with short term periods of cold
weather in which temperatures frequently drop below 20
OF. Summers are usually hot with maximum temperatures
exceeding 90 OF. Due to the mountains, great
temperature changes are infrequent.

The average annual precipitation is approximately 46
inches with a net annual precipitation of 35 inches. A
cumulative total of 12 inches of snow usually falls
annually. Althouyh the precipiation is fairly well
distributed throughout the year, it is slightly greater
in the wintertime. The periods of lowest rainfall
during a 24 hour period usually occur in the Fall. The
maximum amounts of rainfall over a 24 hour period occur
during Spring and Summer thunderstorms. The winds are
relatively light except during heavy thunderstorms.

B. Geology

I The McGhee-Tyson ANGB is located within the Valley and
Ridge physiographic province of eastern Tennessee. The
Valley and Ridge is bordered by the Cumberland Plateau
physiographic province to the west and the Blue Ridge
Mountains physiographic province to the east. The
Valley and Ridge is a continuous physiographic province
which trends northeast - southwest from northern Georgia
and Alabama to New York state. Areal distribution of
the Valley and Ridge in relation to the McGhee-Tyson
ANGB is illustrated in Figure II1.1.

Surface topography throughout the Valley and Ridge
province is a series of northeast - southwest trending
ridges and valleys. These geographic features are the
result of the differential weathering of outcropping
surface formations. Topographic relief is quite
significant with local relief frequently exceeding 400
feet. Mean sea level elevations within the vicinity of
the Base range from a maximum elevation of 1395 feet to
a minimum pool elevation of 813 feet along the Tennessee
River.

I 11l-i



Source: WilIson 1953 Location Map Valley and Ridge Physiographic
Province of Eastern Tennessee
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The Valley and Ridge stratigraphy of eastern Tennessee
was deposited within the Appalachian Geosynclinal Basin.
Valley and Ridge formations are sedimentary sequence
which consists of limestones, dolomites, shales and
sandstones. These units, which were deposited in
ascending stratigraphic sequence, range in age from
lower Cambrian to upper Silurian. The Valley and Ridge
stratigraphy including formation stratigraphic sequence,
formation lithology, and formation thickness is
illustrated in Table III.1.

The gently dipping stratas of the Appalachian Basin were
transformed into the complex structural geology of the
Valley and Ridge province by the Appalachian Orogeny.
During the Pennsylvanian and Permian ages of geologic
time, the mountain building uplift of the Appalachian
Orogeny exerted a compressional force to the northwest
in which previous undisturbed Appalachian Basin
formations were transformed into folded, faulted and
highly deformed geological units.

Structural folds are numerous throughout the entire
Valley and Ridge province. The most common types of
Valley and Ridge folds are anticlinal and synclinal

structures. Anticlinal folds are structural highs while
synclinal folds are structural lows. However, because
of the differential weathering of outcropping
formations, Valley and Ridge surface topography does not
reflect the underlying subsurface structure. AnticlinalI and synclinal folds range in size from a few inches to
tens of miles. The axial plane of large folds trend
northeast - southwest while small folds are haphazardly
oriented. Both anticlinal and synclinal folds
throughout the Valley and Ridge province plunge in arandom inconsistent direction.

The intensity of structural folding and deformation is
related to the presence of faults and/or the individual
formation lithology. Valley and Ridge folding has been
observed to be the most intense within fault zones.
Structural folds, which are associated with faults or
fault zones include steeply dipping or frequently
overturned anticlines and synclines. Structural dips
ranging from 70 degrees to vertical have been observed
in structural folds associated with faults. The
intensity of anticlinal and synclinal folds is alsoI affected by the individual formation lithology. Shales,
which react to compressional stress as a plastic

1
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Valley and Ridge StratigraphicI

Source: Hershey, 1973 Formations On and In The Vicinity

Of McGhee-Tyson ANGB__3

Ago Nam* Character Thickness
(in feet)

SILURIAN CLINCH SANDSTONE Sandstorne. quorlzose. with some grit conglomerate, cross bedded, white 200 (got
except where iron stained. preserved

Z SEQUATCHIE FORMATION Mudstone. silistone and shale. groyishred. and silty limestone, gray. 450

Ui

(L 0 MARTINSBURG Shale and siltstone. sandy. calcareous. gray to greenish-gray, and limestone. 700++
CL M SHALE argillaceous. gray, lassilileraus.

BAYS Mudstones. silty. grayish-red: some with mud cracks: calcareous in upper 700
FORMATION part: with two thin zones of metabentonite in upper part.

MOCCASIN Mudstones. calcareous. grayish-red. greenish-gray; with shrinkage cracks. 950
FORMA71ON mudcraclss. ostrocod zones; with thick zones of fossililfeous gray limestones:

with two thin mretabentonites In upper part.

Z
__ OTTOSEE SHALE Shale. siltstane. some sandstone, and marble; shales and siltstones are 700.2000

.0 brown, brownish gray, medium to dark gray. lossililerous. calcareous:
limestones are argillaceous to pure, gray; marble is pink and grayish red.

0
cc CHAPMAN RIDGE Sandstone. calcareous and calcarenite. arenaceous, fossiliferous ctoss- up to

0I2(YLLIC0.1 bedded. dark greenish-gray to reddish-brown: with some shale interbeds 900wU I SANDSTONE similar to those of the Ottosee., and some beds of marble.

OU HOLSTON Marble. calcarenite. fine, to coarse-grained. shades of gray, pink, red: thick- up to

LIMESTONE bedded: with some interbeds of nodular gray limestone, fossililerou- 525

LENOIR limestone. argillaceous or silty, gray. wer tsers nodular or cabbly. 120-600
LIMESTONE fossiliferous, with sedimentary breccias at base.

MOSHEIM Limestone. aphnitic. gray. thick-bedded. with birdseyes up to
MEMBER )s0

Z MASCOT Dolomite, litiely crystalline gray, some grayish-red. laminated or motled. 650
_DOLOMITE with stramotolites; with some ophoniic gray limestone, with unconformity at

U top, with some chert.

0 ________________________ ____

C IL KINGSPORT Dolomite. very finely crystalline. light-gray. ond "recrystalline' dolomite. 300
cc FORMATION medium. to coarse crystalline. medium-gray; limestone. aphonitic, gray: with

0 0 collapse breccios and associated sphaferite deposits: with some chert.

3:0 LONGVIEW DOLOMITE of Dolomite, fine. to medium-ciystofline. light-gray: with limestone. aphartitic. 250-450
o j Cattermole and Bridge gray, and some reocrystalline.- with abundant chert.

r HELTIPEC DOLOMITE Dolomite. ine-crystline. fightIgrtay: with prominent calcareous andsone at 72S.990I

_________________________ base. chery.

Table 111.1.
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Valley and Ridge Stratigraphic Formations
Source: Hershey, 1973 On and In The Vicinity of The McGhee-

Tyson ANGB

AS* Nome Character Thickness
(in feel)

X ~Dolomite, medium- to coarse-crystalline, doark-9ray, asphaltic. thick-bedded.

DO COPPER RIDGE with stromotolite biohierms. thin sandstones, lower port. upper port is light- 900-1100
Z s to medium-gray dolomite and generally not as thick bedded. cherty, with
<_ ooaes, cryptazoans preserved in residuum.

MMAYNAROVILLE Lower member, limestone, ribboned or mottled, with stramatolites. oolites. 180-400
<LIMESTONE intraclosts: upper member. straticulate dolomite and thick-beddled dlaik-9ray

U non-cherly dolomite.

LU
CLNOIHUK Shale. dark-gray. grayish-red. olive-green. calcareous. and limestones, 600- 1400

DSHALE oolitic, tntroclostic: with some stromatoltes, same thin-bedded and

fine-grained.

0 MARYVILLE Limestone. aphonitic to fine-crystalline, medium- to medium-dark -gray: same 250-700
-K LIMESTONE with colites. intraclosts. generally thick-bedded.
0

z
S ROGERS VILLE Shale. light greenish-gray, pole-olive with a few beds of siltstone. limestone 100-325

0 SHALE and dolomite.

W RUTLEDGE Limestone. gray, some argillaceous, mottled, some ribboned or banded, in 115-325
_j LIMESTONE places with dolomite at the top; in places with interbeds of shale.

PUMPKIN Shale and siltstone, reddish-brown to qsoyish-red. gteenish~gtary and 100-750
VALLEY SHALE oliv*egray: with thin sandstones. limestones and dolomites in some places.

450+

ROME Sandstone. siltione and shale: some rippled, generally with an abundance af 1500+;
zFORMATION primary sedimentary features: gray, brown, orange, yellow, greenishga ale

and grayish red, at base.

SHADY Identified by Cattermoles from Saprolift in eastern Knox County: sopralite Is

10DOLOMITE reddish brown to greenish-gray clay, siliceous, with banded chert.

U Table I11.1. Continued
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substance, are compressed with slight resistance into
steeply dipping folds. In contrast carbonates, which
are highly resistant to compressional stress, develop
broad open folds. When folded carbonates attain the
maximum resistance to compressional stress, the result
is the development of faults, fractures, and
brecciation.

Low angle thrust faults are the most common type of
faults, which occur within the Valley and Ridge
province. Thrust faults develop when there is a plane
of breakage within a formation sequence, which results
from prolonged stress and compressional deformation.
Formations were moved to the northwest along southeast
dipping thrust fault planes in which formations of older
geologic age were displaced to overlie younger geologic
age formations. Movement or displacement of formations I
ranges from a few inches to hundreds of miles. Thrust
fault exposures at the land surface illustrate a steeply
dipping fault plane which frequently exceeds 70 degrees.
However, this fault plane dip exposed in surface
outcrops will become gentle and frequently horizontal in
the subsurface.

Regional thrust faults which trend northeast - southwest
traverse the entire Valley and Ridge province. The
surface fault trace is quite extensive, frequently
covering hundreds of miles. The surface exposed fault
may be a single exposed displacement or a fault zone
with a series of branching faults. Fault zones
associated with major thrust faults are the result of
prolonged compressional deformation which proceeded the
initial fault plane displacement.

The McGhee-Tyson ANGB is located between two major
Valley and Ridge thrust faults. These faults are the
Chestuee and Dumplin Valley overthrusts. The Base site
is located directly adjacent to the Chestuee overthrust
(Figure 111.2). Surface stratigraphy at the Base as
described in the Geology of the Maryville Quadrangle
(Cattermole 1962) is the undifferentiated Knox group.
Structure within the Chestuee overthrust involves the
overriding of the Knox group upon the younger Ordovician
age Otassee shale and Chapman Ridge sandstone. i
Structural deformation at the Base site could include
folding and possible fracturing and brecciation of the
Knox group.

As previously mentioned, the surface stratigraphy at the
Base underlying the soil and weathered overburden is the
undifferentiated Knox group. Within his region the
individual Knox units e.g., Mascot, Kingsport, Longview,
Chepultepec and Copper Ridge have not been
differentiated as separate individual formations. Knox

i
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Source: Cattermole, 1962 Major Faults and Geologic Cross

Section For McGhee-Tyson ANGB
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Source: Cattermole, 1962 Legend For Figure 111.2. Geologic
Cross Section

"LEGEND''I

00,...............Ordovician Ottosee ShaleI
Ocr ..............Ordovician Chapman Ridge sandstone
Oh ...............Ordovician Holston formation

01 ...............Ordovician Lenoir limestoneI
ONl..............Ordovician Blockhouse shale
Olin..............Ordovician Moseim member
Oma ..............Ordovician Mascot formation
Ak...............Ordovician Kingsport formation
Olv ..............Ordovician Longview dolomite
Oc ...............Ordovician Chepultepec dolomite
On ...............Ordovician Newala formationI
Oku .......... 7... Ordovician Knox group
Icr ..............Cambrian Copper Ridge

-Cin..............Cambrian MaynardvilleI
................... Cambrian Nolinchucky shale
................... Cambrian Maryville limestone
rg ..............Cambrian Rogersville shale

Wrt..............Cambrian Rutledge limestone
Ipv ..............Cambrian Pumpkin Valley

................... Cambrian Rome

Figure 111.2.



lithology at the Base is a tan-gray finely crystalline
dolomite. Although normal Knox group thickness exceeds
2000 feet, there will be variations in Knox thickness at
the Base site as a result of the adjacent Chestuee
overthrust.

C. Soils

The United States Department of Agriculture (USDA) Soil
Conservation Service (SCS) has classified soils both on
and in the vicinity of the Base to occur within the
Dewey, Dunmore, Decator Association. Soils within this
association are quite deep as evidenced by soil borings,
reaching bedrock 50 to 100 feet below the land surface.
Individual soil types include clay, silty clay, and
silty clay loam. Estimated soil clay composition, which
is derived from mechanical sieve analysis, will increase
with depth. Weathered chert fragments randomly occur
throughout the entire soil profile. Soil permeability
as tested by the SCS to a maximum depth of 5 feet ranges
from 0.2 to 0.8 inches/hour. The soil pH has been
evaluated to range from 5.1 to 6.1.

D. Hydrogeology

Surface Water

Surface water within the Base complex is collected in a
series of manmade ditches, storm sewers, and drainage
swales. This surface water is discharged at the
southwest end of the Base at the main storm drain exit
adjacent to the Base sewage treatment facility. A small
portion of the Base surface drainage is discharged at
the northeast end of the Base through a series of
manmade ditches and drainage swales. Both Base surface
drainage routes discharge into the Lackey creek
watershed which is a tributary of the Tennessee River
(Figure 111.3 and 111.4). The Lackey Creek - Tennessee
River confluence is located approximately 3 miles
northwest of the Base boundary. Both the Tennessee
River and Lackey Creek have been impounded by the
Tennessee Valley Authority (TVA) Ft. Loudon Reservoir.
According to the Blount County Planning Commission, the
Base is within the 100 year flood plain.

The Base surface drainage, which discharges at the main
storm drain exit, was observed to sink, underground
directly adjacent to the southwest Base boundary. This
observation along with visible topographic sinkholes
illustrates that underground drainage may be more
prevalent at the Base than surface drainage. Base
surface water routes may predominately be an exit or
overflow route for excess surface water during periods

*of heavy precipitation.
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Source: U.S.G.S. 7.5 minute Series Surface Drainage Map For McGhee-
Louisville 1968 and Maryville 1979 Tyson ANGB and Adjacent Vicinity
Tennessee
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I Source: McGhee-Tyson ANG McGhee-Tyson ANGB Surface Water
Civil Engineering Drainage Routes
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Groundwater

The complex structural geology of the Valley and Ridge
province has a significant effect upon the hydrology of
Valley and Ridge formations. Structural uplift,
deformation, and thrust faulting affects groundwater
recharge, migration, and discharge. Valley and Ridge
thrust faults may be both a pathway and barrier to
groundwater migration. Groundwater migration occurs
throughout the majority of Valley and Ridge formations
by secondary fractured and brecciated permeability which
resulted from compressional deformation. Secondary
fractured permeability is enlarged in carbonate I
formations by the solution of percolating surface water.
The reservoir capacity of individual aquifers is
controlled by the intensity of interconnecting
fractures. Primary intergranular porosity or confined
aquifers are not constituents of the Valley and Ridge
hydrology.

Valley and Ridge groundwater recharge and discharge
occurs as percolating surface water, which migrated
downgradient and discharges into the local streams
and/or resurgent springs. There are three types of
resurgent springs throughout the Valley and Ridge
Province. These springs include Depression springs,
Contact springs, and Tubular springs. Depression
springs flow when the land surface extends to the water
table. A contact spring occurs when water flows at the
land surface from a permeable formation at the outcrop i
or contact of an underlying less permeable formation
that impedes the downward percolation of groundwater.
Tubular springs flow at the land surface from a large
opening or cavern in a permeable formation.

The principal Valley and Ridge aquifers both within the
boundaries and in the immediate vicinity of the Base are I
the weathered soil overburden and the Knox dolomite.

Additional Valley and Ridge aquifers are not prevalent
within the immediate proximity of the Base boundaries. I
The soil overburden, which is primarily composed of clay
and weathered chert fragments, is the shallow
groundwater reservoir for percolating surface water
derived from precipitation. Shallow groundwater
migration and discharge into the local streams is
limited by high soil clay composition and low soil
permeability. Shallow groundwater, which is I
occasionally used as a domestic water source,
infrequently occurs where chert fragments have become
concentrated within a distinct stratigraphic interval.
Saturated groundwater intervals also occur along the i
soil-Knox interface.

i
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* The USDA has concluded that the seasonal high ground
water table is deeper than 20 feet below the land
surface. Borings at the Base site, which were drilled
during the months of July and August, penetrated
moderately saturated groundwater at a depth of 29 feet
below ground surface. It was speculated by the
contracting geotechnical firm that the shallow water
table will vary with the amounts of seasonal
precipitation.

The Knox group, which underlies the weathered soil
overburden at tte Base, is the most proficient aquifer
throughout the Valley and Ridge province. Groundwater
migration is controlled by a system of intricate and
interconnected fractured, secondary permeability. As
previously mentioned, the capacity of this fractured
permeability has been enlarged by the solution of
percolating groundwater. Typical Knox fine crystalline
dolomite contains very slight or no primary porosity or
permeability.

Potable water wells, which produce from the Knox aquifer
are drilled to depths ranging from 125-300 feet below
ground surface. Knox fractured permeability decreases
at depths greater than 300 feet as a result of the
sparry calcite infiltration of Knox brecciated
fractures. The majority of Knox water wells produce
from aquifers which range in depth from 200-250 feet
below ground surface. These Knox aquifers produce from
the previously described secondary porosity and
permeability (Figure 111.5). The yield for Knox wells
in the vicinity of the Base ranges from 25 to 175 GPM.

The Knox aquifer is recharged by the overlying soil
overburden. Shallow groundwater, which is stored in the
soil overburden, percolates downward and saturates the
interconnecting Knox brecciated fractures. Topographic
evaluation of the entire Base illustrates that the
higher elevation within the Base boundaries may be an
area of Knox aquifer recharge.

i The Chestuee thrust fault, which crops out 500 feet
northwest of the Base, has a significant effect upon the
Knox groundwater discharge. The Chestuee fault is the
surface contact of the Knox dolomite and Chapman Ridge
sandstone (Figure 111.2). Knox groundwater at the Base
migrates to the northwest perpendicular to regional
strike. Migrating Knox groundwater upon contact with
the Chestuee fault is unable to penetrate the Chapman
Ridge sandstone. Since the Knox dolomite is more
permeable than the Chapman Ridge sandstone, the
migration of Knox groundwater at the Chestuee fault
changes direction to migrate southwest or northeast
parallel to regional strike. The migrating Knox
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Source: Hershey, 1973 Knox Aquifer Fractured
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groundwater discharges along the Chestuee fault as largeI contact springs. Contact spring discharge rates as
evaluated by the USGS range from 300 to 1500 GPM. This
concept is quite evident by the large number of contact
springs which concentrate along the surface outcrop of
the Chestuee fault. Profitt Spring, which is located
25u0 fet southwest of the Base boundary, is the
probable discharge for Knox groundwater which underlies

-- the Base.

The water supply for the Base is municipal water
purchased from the City of Alcoa. The source for the
City of Alcoa municipal water is the Little River
approximately 4 miles northeast of the Base boundary.
Correspondence with numerous Base interviewees indicated
that throughout the Base history e.g., 1957 -Present, no
water wells have been drilled and are producing within

m the Base boundaries.

Correspondence with the Tennessee Departmeit of Health
and Environment Division of Groundwater Resources and
the City of Alcoa Department of Utilities has indicated
that the majority of residential population surrounding
the Base use municipal water purchased from the City of
Alcoa as a domestic water source. Figure 111.6
illustrates the domestic water wells within a 3 mile
radius of the Base. As illustrated in Figure 111.6, the
water well most adjacent to the Base is located
approximately 0.5 mile northwest of the Base boundary.

As previously mentioned, snallow groundwater, which is
stored in the soil overburden, will recharge the
underlying Knox aquifer rather than discharge into the
local streams. Knox groundwater, which migrates through
a system of interconnected fractured permeability, will
be a direct conduit to resurgent springs, potable water
wells, or additional zones of discharge. Also,
groundwater movement through a fractured permeability
will migrate at a faster rate and will not be filtered
or diluted from pollutants to the same degree as
groundwater movement through primary porosity or
permeability. With the limited use of potable water
wells as a domestic water source directly adjacent to
the Base boundary, there is not a major threat to
potential receptors from potentially contaminated well
water.

II
I
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Source: U.S.G.S. 7.5 Minute Series Potable Water Well Locations
Louisville 1968 and Maryville 1979 Tennessee For McGhee-Tyson ANGB andI
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IV. SITE EVALUATION

A. Activity Review

The review of Base records plus interviews with present
and former Base personnel identified specific operations
in which the majority of hazardous materials and/or
hazardous wastes are used, stored, processed and
disposed. Table IV.1 summarizes the major operations
associated with each activity. If an item is not listed
in the table on a best-estimated basis, that activity or
operation produces negligible (estimated less than five
gallons per year) waste requiring disposal.

Table IV.2 summarizes the hazardous materials and/or
hazardous wastes which are used, stored, or disposed of
by the Army Air National Guard.

The building numbers and building identification for
individual facilities throughout the Base are shown in
Table IV.3.

Data for all underground storage tanks (USTs) are
summarized in appendix H, as Tables H.1 and H.2. The
location of each UST and oil/water (o/w) separator is
presented in Figure IV.l.

The liquid fuel system at McGhee-Tyson ANGB receives,
stores, and dispenses JP-4 jet fuel as well as the
normal motor fuels and heating oil.

JP-4 is the principal fuel handled by the Base; and,
because of its mission the fuel is handled in very large
quantities. The JP-4 is used for refueling jet aircraft
operating out of the Base as well as its main task to
load the KC-135 tanker aircraft for aerial refueling
operations. JP-4 is also used in maintenance work.

The POL facility receives JP-4 by commercial tank trucks
in the main POL area where it is stored in three above
ground tanks. JP-4 is then transferred to two
underground tanks in the intermediate POL storage area.
Fuel is pumped from the intermediate POL storage area to
the aircraft loading header. An underground defueling
receiving tank collects excess fuel which is returned to
the intermediate storage area for reuse.

Because of an excellent filtering and dewatering system,
the off-spec JP-4 tank is not used (it is filled with
water) and excess fuel is continuously reclaimed.

IIV-i
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TABLE IV.2. HAZARDOUS MATERIALS/HAZARDOUS WASTE I
SUMMARY ARMY NATIONAL GUARD I

Building Hazardous Materials/ Estimated Disposal
Hazardous Waste Maximum Method

Quantity
(Gal/Year)

Army PD-680 200 DRMO
Helicopter
Hangar Thinners 6 DRMO

Hydraulic Fluid 72 DRMO

Acetone 6 PROC

Naptha 12 PROC

MEK 6 PROC I
JP- 4  120,000 PROC

Denatured Alcohol 2 PROC

Oil 6 DRMO 3
Potassium Hydroxide 3 DRMO

Safety Kleen Solvent 220 CONTR I
I

ACRONYMS:

DRMO - Disposed of through DRMO.
PROC - Disposed of in process.
CONTR - Disposed of by contractor.

I
I
I
I
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TABLE IV.3 TN ANG BUILDING

NUMBER AND IDENTIFICATION

BLDG. DESCRIPTION

2 Flag Pole

13 Sanitary Latrine

15 Outdoor Rec. Pavillion

100 Readiness (Alert) Crew Quarters

100 llOth/ll9th Squadrons AGE/Comm. Maint. (RADAR)

101 Wpn. Syst. Maint. and Mgt. facility

102 Squadron Operations/Comm

102 110/119th Squadron: AGE Shop/Corrosion Control/Air Cond./
Refrigeration

110 Avionics Shop

ill Upper Hangar: Fuel Syst., Electrical Shop, Pneudraulics Shop,

Wheel and Tire Shop/Repair and Reclamation

113 Alert Hangar: Corrosion Control, Metal Processing, Machine
Shop, Sheet Metal Shop, Periodic Maint. Dock

120 Fire Station

123 Petrol. Oper.

124 Sewage Treat. and Disp.

125 Water Pump Sta.

126 Shop: AGE, Engine Inspection and Repair

127 Sewage Treat. and Disp.

128 Oper. Stor.: Jet Fuel (Main POL)

130 Oper. Stor.: Diesel (Main POL)

131 Pump Sta.: Liquid Fuel (Main POL)

132 Pump Sta.: Liquid Fuel (Main POL)

133 Load/Unload Platform

134 Headquarters

135 Non-Destruction Inspection (NDI) Lab

140 Disaster Preparedness Building

3 150 Pump Sta.: Liquid Fuel (Intermediate POL)

200 PMEC Admin.

202 Academic Lecture Hall

204 Dining Hall

205 Dormitory, Visiting Airmen Qrtrs. (VAQ)

206 Dormitory, VAQ

207 Open Mess (Armed Forces Club)

Iv-9



TABLE IV.3 (CONTINUED) 3
BLDG. DESCRIPTION

208 Security Police Operations

209 Gym

210 Warehouse: Base Supply and Equipment 3
213 Theatre

214 Tech. Training Classroom 3
215 Library

221 Base Exchange

222 Academic Lecture Hall

223 Visiting Officer Qrtrs.

225 Visiting Officer Qrtrs. I
226 Chapel

229 Incinerator 3
231 Ant. Spt. Structure

232 Aircom Radio Relay

240 Warehouse: Base Supply and Equip.

241 Warehouse: Mobility Supply and Equip.

243 Ammo Whse.

245 Hazardous Storage, Base 3
246 Vehicle maint. Shops (Motor Pool)

247 Entomology

248 Vehicle Service Rack 1
250 Vehicle Maint. Shop

251 Load/Unload Platform

252 Vehicle Fuel Sta.: Mogas

254 Shop: Refuel Vehicles

256 Vehicle Maint.

257 Load/Unload Platform 3
260 Incinerator Building

261 Hazardous Materials Storage, Base I

262 228th AFCC Squadron: Vehicle Maint., A/SE Storage Facility

263 228th Communications/Radio Maint.

300 Clinic/Bioenvironmental Engineering

301 Family Housing, Single

302 Family Housing, Duplex I
303 Family housing, Duplex
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m TABLE IV.3 (CONTINUED)

BLDG. DESCRIPTION

305 Water Pump Sta.

m 307 Main Gate

308 Shed: Supply and Equipment

310 Water Tank Storage

320 Civil Engineering/Entomology

1799 Small Arms Range

2115 Jet Engine Test Stand

2120 Liquid Oxygen Storage

7508 Ballfield

3 7530 Tennis Courts

7539 Basketball Court

3 7540 Track

I
i
I
i
I
I
I
I
I
i
IIVI
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Data for the above ground tanks are summarized in Table
H.3. The main POL JP-4 storage tanks are located in a
diked tank farm with state-of-the-art spill protection.
Two small above ground JP-4 tanks are located in the
llOth/ll9th area, Building 100.

B. Disposal/Spill Site Identification, Evaluation, and
Hazard Assessment

I Interviews with 30 Base personnel and subsequent site
visits identified a total of eleven potential sites. Of
this total, seven are potentially contaminated sites
resulting from past Base actions. The seven potentially
contaminated sites were rated by application of the USAF
HARM (Appendix C). Each of these seven sites is
recommended for further investigation. Copies of the
completed HARM forms and an explanation of the factor
rating criteria used for site scoring are contained in
Appendix D. The remaining four (unrated) sites do not
pose a threat to either human health or the environment
and "No Further Action" is recommended. Locations for
the seven rated and four unrated sites are provided onI Figure IV.2.

The potential exists for contaminant migration at each
of the 7 rated sites. Since the Base drainage is
primarily underground, groundwater migration is the
primary pathway for contaminant migration. With the
shallow groundwater recharging the deeper Knox aquifer,
potentially contaminated shallow groundwater would be a
threat to receptors through groundwater discharge at
resurgent springs. Sites 1-7 could be a threat to
shallow groundwater if potentially hazardous released
materials from each of these sites were to migrate
downward into the shallow water table.

_ Surface water migration is only a mode of transport for
migrating contaminants during periods of heavy
precipitation in which surface water not absorbed in the

I shallow groundwater is transported off Base by flash
flooding or excess surface water runoff. Sites No. 3,
4, and 7, which involve visible surface contaminants,
and/or reported release into the storm drain, have
potential to contaminate Base surface drainage and the
Lackey Creek watershed during periods of precipitation.

I
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Source: McGhee-Tyson ANGB Proposed Sites McGhee-Tyson3
Civil Engineering ANGB
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Proposed Site A

.1 Unrated Site 0
Proposed Site Areal

Site No. 6 .~ 1  xet
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The following sub-sections provide detailed descriptions
of the rated and unrated sites.

Rated Sites:

Site No. 1 - Fire Training Area (FTA) at the Sewage
Treatment Bed (HAS-67)

Base fire training exercises prior to 1985 were
conducted primarily at two locations on Base property:
(1) at the northwest corner of the present Base Sewage
Treatment Plant (Site No. 1) and, (2) at the present
Army National Guard Helicopter Parking Apron (Site No.
2). Site No. 1 location in relation to the Base Sewage
Treatment Facility and other Base facilities is
illustrated in Figure IV.2.

U Base interviewees indicated that Site No. 1 was used for
fire training exercises from 1957 to 1984. Base fire
training exercises were conducted up to four times per
year using up to 300 gallons per exercise. They also
indicated that this site was used extensively from 1957-
1968. The fuel mixture was primarily JP-4 with some
waste oil and small amounts of cleaning solvents
generated by Base facilities. This fuel mixture was
ignited on a water curtain without an underlying
retaining liner.

Site No. 1 was observed to be a circular area
approximately 30 to 50 feet in diameter with a central
concrete structure used as a burning aircraft simulator.
An on-site visit revealed no stress vegetation ormigrating surface contaminants.

I Up to 20% of the JP-4 and liquid waste utilized during
the exercises had potential to migrate downward and
contaminate soil or groundwater. Although small volumes
of pollutants could contaminate soil during individual
fire training exercises a relatively large volume of

pollutants had potential to accumulate in the soil
overburden or shallow groundwater during the extended
period of use.

Site No. 2 -Fire Training Area (FTA) at the Army
National Guard Helicopter Parking Apron (HAS - 69)

Site No. 2 was used in addition to site No. 1 as a
location for Base fire training exercises from 1968 to
1978. Site No. 2 in relation to the Helicopter Parking
Apron and other Base facilities is illustrated in Figure
IV.2. Like site No. 1, the fuel used during fire
training exercises was primarily JP-4 along with some
waste oil and small amounts of cleaning solvents3 generated by Base facilities. Base interviewees

IV-15
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indicated that site No. 2 was utilized up to four times I
per year and burned up to 300 gallons of fuel per
exercise. These burns were made upon a water curtain
without a retaining liner.

As a result of the construction of the Army Helicopter
Parking Apron, visual observation of the original site
No. 2 FTA was impossible. Interviews with Army Aviation
personnel indicated that 6 to 8 feet of fill dirt was
placed over the original site during the Helicopter
Parking Apron construction. Visual observation of Base
archive photographs illustrated a circular area possibly
50 feet in diameter which contained a small airplane
used as a burning aircraft simulator. 3
Base archive photographs also illustrated several drums
adjacent to the FTA possibly containing fuel to be
burned during fire training exercises.

Like site No. 1, site No. 2 was assessed a HAS score
because up to 20% of JP-4 fuel and liquid waste utilized i
during fire training exercises has potential to migrate

downward and contaminate soil and/or shallow
groundwater. Because of the relatively large volume of
fuel utilized during each fire training exercise it is
possible that surface pollutants have migrated into the
soil overburden and shallow groundwater. 3
Site No. 3 - Oil/Water Separator at 110/119th TCF
Vehicle Maintenance Area. Building 100 (HAS-56)

A release of liquid waste containing waste oil and small
amounts of cleaning solvents occurred on the northwest
side of Building 100 (110/119th TCF) in 1986, when the
water outflow line from the oil/water (o/w) separator
was apparently broken while a ditch was being excavated
to bury a communication cable. The location and areal
extent of site No. 3 in relation to Building 100 and I
other Base facilities is illustrated in Figure IV.2.

The liquid waste release was discovered when the o/w
separator's 550 gallon waste oil holding tank was found I
to be empty during a routine check. A follow-up
excavation by Base Civil Engineering found the sewer
line to be broken and that oil had migrated along the
outflow line about 60 feet from the o/w separator.
Interviewees estimated that a minimum of 200 gallons of
liquid waste were released before they had replaced the i
line.

I
I
I
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In addition, during the on-site inspection, stress
vegetation was observed about 100 feet downgradient from
the separator overflow line. This area of stress
vegetation was about 10 feet wide and 20 feet long. The
stress vegetation was either the result of overflow orI overloading of the o/w separator.

Site No. 3 was assessed a HAS score because of the
migration of potential contaminants, as observed in the
on-site stress vegetation, and the presence of liquid
waste discovered when the effluent line was excavated.

* The threat to potential receptors has been mitigated by
replacement of the outflow line with new polyethylene
pipe.

There is potential for liquid waste to migrate downward
from the overflow pipe and potentially contaminate soil

* and/or shallow groundwater.

Site No. 4 - Oil/Water Separators at AGE Shop, Building
126 (HAS-56)

The source of potential contamination at site No. 4 is a
past release of not more than 500 gallons of liquid
waste containing waste oils and small amounts of
cleaning solvents from twin oil/water (o/w) separators
at the south corner of building No. 126 "AGE Shop".
Both o/w separators share a common 550 gallon waste oil
holding tank. Water discharges to a field bed 200 feet
downgradient from the south corner of Building No. 126.
The areal extent of Site No. 4 in relation to building
No. 126 and other Base facilities is illustrated in
Figure IV.2. An on-site inspection revealed two areas
of liquid waste migration:

(1) The drainage swale directly adjacent to the o/w
separators and

(2) The area adjacent to the field bed distribution
boxes.

Liquid waste migration along the drainage swale directly
adjacent to the o/w separators was observed to be an
area of heavily oil-stained soil and stress vegetation
(dead grass) approximately 4 feet wide and 20 feet long.
The source of contaminant migration may be a past
discharge from the o/w separator overflow line.

* Liquid waste migration adjacent to the field bed
distribution boxes was observed to be an area of heavily
oil-stained soil and stressed vegetation 12 feet wide
and 50 feet long. The soil adjacent to the distribution
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boxes was more heavily oil-stained with a stronger
petroleum odor than soil along the previously described
drainage swale. This liquid waste release may have been
the result of a leaking distribution box cover lid.

Interviewees indicated that both releases of liquid
waste may be the result of a larger liquid volume inflow
than was specified in the original o/w separator design.
Additional inflow may be the result of surface water
derived from the construction of additional asphalt pads
and storm drains.

Site No. 4 was assessed a HAS score because of the
release and migration of surface contaminants. There is
potential for pollutants to migrate downward and
contaminate the soil overburden and/or shallow
groundwater.

Site No. 5 - Base Landfill Adjacent to Main POL StoraQe
Facility (HAS-44)

A past Base landfill is located due south of the main
POL storage facility. The areal location for site no. 5
in relation to the main POL and other Base facilities is
illustrated in Figure IV.2. This Base landfill was used
as a Base solid waste disposal site from 1956 to 1968.
Solid waste items which were disposed of included
general garbage, empty paint cans, used vehicle and i
aircraft parts, and used electrical wiring. Numerous
Base interviewees indicated that liquid wastes including
waste oil, solvents, toxic chemicals, etc. were not
disposed of at this site.

Base interviewees estimated that the landfill areal
extent was approximately 2 acres. Solid waste disposal
procedures included the excavation of individual
trenches approximately 12 feet wide, 40 feet long, and 6
feet deep. Solid waste, which was placed in these I
excavated trenches, was burned to reduce the overall
waste volume. After the waste was burned, the excavated
trench, containing burned solid waste residuals, was
backfilled with previously excavated soil. No leachite
or other lining agent was used to prevent the downward
migration of potential contaminants.

The solid waste items which Base interviewees reported
were disposed of at the landfill site do not pose a
threat to human health or potential receptors. However, I
this site was assessed a HAS score because there are no
documented waste disposal records and the site was used
over a 12 year period. There is a possibility that
unknown potentially hazardous materials were disposed of
in this landfill that could cause a potential threat to
receptors. If potential contaminants are leaching from
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the buried landfill waste, there is a possibility that
the soil overburden or shallow groundwater may become
contaminated.

Site No. 6 - Main POL Facility (HAS 73)

Base interviewees reported the occurrence of three major
past JP-4 spills at the main POL facility. The location
of the main POL in relation to other Base facilities is
illustrated in Figure IV.2. These past JP-4 spills were
reported to have occurred in 1980, 1976, and the early1960's.

In 1980, a 5,000 gallon JP-4 Tanker Truck waiting to
unload into the Main POL storage tanks accidently
overturned at the fuel loading railroad spur (see Figure
IV.2) within the main POL facility. As a result of the
accident, the tanker's entire contents (5000 gal of JP-
4) was released into the environment. No absorbent or
other remediation was initiated to retrieve any of theIreleased JP-4 fuel. Also, a JP-4 spill from one of the
main POL storage tanks occurred in 1976 in which 7000
gallons of JP-4 were released into the environment.
This release occurred as a result of ice formation which
caused the partial opening of a valve in the JP-4
storage tank piping system. Of the 7000 gallons of JP-4
released about 5000 gallons were recovered.

There are confirmed Base interviewee reports that a
major JP-4 spill occurred in the early 1960's at one of
the main POL storage tanks. The volume of JP-4 released
into the environment was estimated to exceed 30,000
gallons. This spill occurred when a coupling in the
water drain line from the floating roof froze and burst
creating an opening at the bottom of the tank which
caused the release of JP-4.

I Interviewees indicated that the JP-4 release occurred
over a 2 day period and was not immediately detected by
Base personnel. When detected, the spill was reported
to the Tennessee Valley Authority.

Site no. 6 was assessed a HAS score because of the large
volume of unrecovered JP-4 in each of these spills. If
the previous release of JP-4 has not since been removed
by surface water or groundwater migration, the soil
overburden or shallow groundwater at the main POL
facility may be potentially contaminated.
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I
Site No. 7 - Oil/Water Separator at Vehicle Maintenance,
Building 246 (HAS-56)

There are confirmed reports of past liquid waste release
of not more than 500 gallons containing waste oils and
small amounts of cleaning solvents into the storm sewer
drainage from the oil/water separator at the southeast
side of Building 246, Vehicle Maintenance. The location I
for site No. 7 in relation to Building 246 and other
Base facilities is illustrated in Figure IV.2. Base
interviewees reported observing waste oil in the storm
drain downgradient from Building 246. Base interviewees
also indicated that past waste release from the
oil/water separator may be the result of a larger liquid
inflow to the o/w separator than originally designed
for. This increased liquid volume is the result of
additional asphalt and storm drains receiving surface
runoff and the installation of a vehicle wash rack I
adjacent to the oil/water separator.

Observation of the oil/water separator at building 246
and the adjacent downgradient storm drain revealed no
stress vegetation or liquid waste migration. However,
oil staining and stressed vegetation were observed at
the Base storm drain discharge indicating an upgradient i
release of potentially hazardous wastes.

The oil/water separator at Building No. 246 was assessed
a HAS score because of the past unknown quantities of U
liquid waste which were released into the storm sewer
drainage. The migrating released liquid waste could
possibly contaminate surficial soil and shallow
groundwater downgradient from the storm sewer discharge.

Unrated Sites:

Site No. 8 - JP-4 Spills at Aircraft Apron and
Intermediate POL (Unratedi

Base interviewees reported the occurrence of several
small JP-4 spills at the Aircraft Apron and Intermediate
POL facility. The relatively small volume of released
JP-4 was recovered by absorbent material or other spill
remediation measures. Since the contaminant source has
been removed, there is no potential threat to receptors I
from surface water or groundwater contamination.
Therefore, these spill sites were not assessed a HAS
score.

I
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Site No. 9 - Buried Scrap Metal at the Baseball Field
(Unrated)

The present baseball field was previously used as a
holding area for salvage metal waste. It was reported
by Base interviewees that two crashed aircraft along
with scrap metal were buried at this site. Since metal
waste in bulk form will not potentially contaminate
soil, groundwater, or surface water there is no
potential threat to receptors. As a result, this site
was not assessed a HAS score.

Site No. 10 - Fire Training Area (FTA) Adjacent to
Taxiway (Unrated)

It was reported by Base interviewees that the area
directly adjacent to the northeast end of the Taxiway
was used as a temporary facility for fire training
exercises. The site location in relation to the taxiway
and other Base facilities is illustrated in Figure IV.2.
This fire training site was only used 2 to 4 times over
a period of 1-2 years using 50 to 200 gallons of only
JP-4 during each exercise. A volume of 15 to 20% of JP-
4 fuel may have migrated into the soil overburden. With
the limited and infrequent use, as reported by Base
interviewees, and/or the relatively small volume of JP-4
migration, there is not significant potential for soil
or shallow groundwater contamination at this site.
Because it has no significant threat to receptors from
potentially contaminated soil or shallow groundwater,
this site was not assessed a HAS score.

Site No. 11 - Base Landfill Adiacent to Building 260
Incinerator (Unrated)

Th za d4rectly ada(int to the Base incinerator was
previously used as a Base landfill during the mid
1960's. The site location in relation to Building 260
is illustrated in Figure IV.2. Base interviewees
indicated that this site was a temporary facility with
limited use as a solid waste disposal site. Base
interviewees also reported that this site was not used
for the disposal of toxic chemicals. With the limited
use as a solid waste disposal site and no reported
disposal of chemical waste, there is no potential threat
to receptors from potentially contaminated soil or
shallow groundwater. Therefore, this site was not

* assessed a HAS score.
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C. Critical Habitats/Endangered or Threatened Species

There are no critical habitats either within or directly
adjoining the Base boundaries. The Alcoa marsh, which
contains Wetlands habitat, is located 4 miles southeast
of the Base boundary. However, the Base surface
drainage exit and groundwater movement, both of which
migrate to the northwest, would not present an adverse i
effect upon the Wetlands ecosystem by the migration ofpotentially contaminated surface or groundwater.

A trout farm facility is presently located at the 1
Profitt Spring resurgence which is a potential discharge
for groundwater underlying the Base and immediate
vicinity. Trout within this facility would be the
immediate receptors to the discharge of potentially
contaminated groundwater.

Correspondence with the Tennessee Department of
Conservation Division of Ecological Services has
revealed that there are no endangered or rare plant or
animal species either within the boundaries or directly
adjoining the Base boundaries. However, the
Division of Ecological Services has documented the
occurrences of certain endangered animal species within 1
a 4 mile radius of the Base boundaries. These
occurrences include the following species:

Hemitremia Flammea - Flame Chub
Myotis Grisesens - Gray Bat
Nycticorax Violaceus - Yellow Crown Night Heron
Fusconia Cuneolus - Fine Rayed Pig Toe Pearly Mussel
Tyto Alba - Barn Owl
Rallus Limicola - Virginia Rail

D. Other Pertinent Facts

o Sanitary sewage along with industrial water is
treated on Base in a 50,000 gallon sewage treatment I
facility - septic tank with sand filtration and
sludge drying bed. As shown in Appendix E, the
facility operates in full compliance with state and
federal regulations.

o ANG Regulation ANGR 19-7, 15 October 1985 and
supplemental instructions issued since then outline
the Base Environmental Pollution Monitoring
Program. The Base water stream monitoring is also
summarized in Appendix E.
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* o The Base Fire Department coordinates the Spill
Response Program. During the past two years only
one class III spill (i.e. an area over 10 feet in
any plane dimension and over 50 square feet of
area) has been recorded. A relatively small JP-4
spill was contained using absorbent material (with
a flat pavement this spill would not have been
class III).

o The current fire training exercises are conducted
at the city of Knoxville Fire Department Training
Center, using JP-4 as fuel.

o The dielectric fluids and oils from all Base
transformers and compressors have been analyzed for
possible PCB contamination. The 1983 analyses
showed that nearly all fluids contained
concentrations of PCB's less than 4 PPM (Please
refer to Appendix F). Even so, all fluids from
transformers and compressors were removed and
disposed of by an independent contractor. This
equipment can now be classified as non-PCBcontaining.

I 0 The Base handles and utilizes certain pesticides,
herbicides, and fertilizers (refer to Appendix G).
Such materials are handled according to the U.S.
Air Force Pest Management Program. Any resulting
wastes are disposed of through a contractor.

o Natural gas is the primary fuel used to heat
buildings. Fuel oil is the back-up fuel.

o A natural gas-fired incinerator is located at
Building 260. This unit has a state air emissions
operating permit and only operates a few hours each

* week burning classified documents.

o JP-4 spills at the main POL area have been
mitigated by two major spill protection measures
completed by 1987:

1. The three above ground storage tanks are now
housed in a concrete diked area which contains
a concrete floor. This enclosure is adequate
to contain any major spill. When trapped
rainwater accumulates in the bottom, it is
drawn off through an oil/water separator.

2. These above ground tanks previously had only
floating roofs which were exposed to and
collected rainfall. Water freeze-up problems,
in the past, resulted in some large JP-4spills. In addition to floating roofs, all
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tanks now also have fixed roofs. As a result, i
ice formation problems with the old design are
eliminated.

o Trash and non-hazardous solid waste are currently
disposed of by an outside contractor.

i
i
I
i
i
I
i
I
I
I
i
I
I
I
i
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i V. CONCLUSIONS

0 o Information obtained through interviews with Base

personnel, review of records, and field observations,
identified a total of 11 potential spill/disposal sites

* on Base property.

o Of this total, seven sites exhibit the potential
contaminant migration through surface water and/or
shallow groundwater, and, as such, require further
investigation.

o The remaining four (unrated) sites pose no threat to
either human health or the environment, and require "No
Further Action".

I
I
I
I
I
I
I
I
I
I
I
I
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I
VI. RECOMMENDATIONS

The Preliminary Assessment indicated that contamination
exists or has potential to exist at seven of the 11
identified sites. A follow-up Site Investigation, for theseven rated sites (Site Nos. 1-7), is recommended to confirm
whether contamination exists. If confirmed, field work
should be initiated to quantify and determine the extent ofcontamination.

No further action is recommended for the four remaining
unrated sites (Site Nos. 8-11). Decision Documents will be
prepared, under separate cover, to support the decision to
delete these four sites from further IRP consideration.
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I
I GLOSSARY OF TERMS

ANTICLINE - A fold in rocks that is convex upward or had such an
atti-ude at stage of development.

AQUIFER - Stratum or zone below the surface of the earth capable
of producing water as from a well.

AXIAL PLANE - A plane that intersects the crest or trough of a
fold in such a manner that the limbs or sides are more or less
symmetrically arranged with reference to it.

CONTAMINANT - As defined by Section 101 (33) of SARA shall
include, but not be limited to any element, substance, compound,
or mixture, including disease-causing agents, which after release
into the environment and upon exposure. ingestion, inhalation, or
assimilation into any organism, either directly from the
environment or indirectly by ingestion through food chains, will
or may reasonably be anticipated to cause death, disease,
behavioral abnormalities, cancer, genetic mutation, physiological
malfunctions (including malfunctions in reproduction), or physical
deformations in such organisms or their offsprings, except that
the term "contaminant" shall not include petroleum, including
crude oil or any fraction thereof which is not otherwise specifi-
cally listed or designated as a hazardous substance under:

(a) any substance designatad pursuant to Section
311(b)(2)(A) of the Federal Water Pollution Control Act,

(b) any element, compound, mixture, solution, or subst -ce
designated pursuant to Section 102 of this Act,

(c) any hazardous waste having the characteristics
identified under or listed pursuant to Section 3001 of
the Solid Waste Disposal Act (but not including any
waste the regulation of which under the Solid Waste

* Disposal Act has been suspended by Act of Congress).

(d) any toxic pollutant listed under Section 307(a) of the
Federal Water Pollution Control Act,

(e) any hazardous air pollutant listed under Section 112 of
the Clean Air Act, and

I (f) any imminently hazardous chemical substance or mixture
with respect to which the Administrator has taken action
pursuant to Section 7 of the Toxic Substance Control Act
and shall not include natural gas of pipeline quality or
mixtures of natural gas and such synthetic gas.

I
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NOTE: Petroleum products are covered in other
regulations. In the state of Tennessee wastes from
petroleum products do not become RCRA hazardous wastes
unless they fall under any of the USEPA guidelines for
identifying Hazardous wastes:

(1) Listed hazardous wastes from certain specific and

non-specific sources.

(2) Listed Acutely hazardous wastes.

(3) Listed wastes that contain materials and products
based on the criteria for toxicity.

(4) Wastes that meet any of four characteristics of
hazardous waste - i.e. ignitability, reactivity,
corrosivity, and extraction procedure toxicity (EP itoxicity).

CONTAMINATION - The existence of biological, radiological,
chemical, or other substances which have been identified as or may
present a hazard to health or may render some portion of the
environment unsuitable for use.

CRITICAL HABITAT - As defined by the U.S. Department of Commerce
and U.S. Department of Agriculture; the specific areas within the
geographic range of a species that are essential for the preserva- I
tion of that species and that may require special protection.

DOWNGRADIENT - Hydraulically downslope direction of groundwater
flow.

ENDANGERED SPECIES - Plant or wildlife species designated as
endangered by the U.S. Fish and Wildlife Service. i
FAULT ZONE - A fault instead of a single fracture may be a zone
hundreds even thousands of feet wide containing numerous inter-
connecting small faults.

FRACTURE - Breaks in rocks due to intense folding and faulting.

GROUNDWATER - That part of the subsurface water which is the zone
of saturation.

HAZARD ASSESSMENT RATING METHODOLOGY (HARM) - A system adopted
and used by the United States Air Force to develop and maintain a
priority listing of potentially contaminated sites on
installations and facilities for remedial action based on
potential hazard to public health, and environmental impacts.

HAZARD ASSESSMENT SCORE (HAS)- The score developed by utilizing I
the Hazardous Assessment Rating Methodology.

I
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HAZARDOUS WASTE - A solid or liquid waste that because of its
quantity, concentration, or physical, chemical, or infectious
characteristics may

(a) cause or significantly contribute to an increase in
mortality or an increase in serious irreversible or
incapacitating reversible illness, or

(b) pose a substantial present or potentially hazard to
human health or the environment when improperly treated,
stored, transported, disposed of, or otherwise managed.

INSTALLATION RESTORATION PROGRAM (IRP) - The DoD program for
identifying the location of and releases of hazardous materials
from past disposal sites and minimizing their associated hazards
to public health.

LEACHITE - A lining agent installed to prevent the downward
migration of contaminants as a leachite liner in a solid waste
landfill to prevent the downward migration of leachate into the
underlying soil or watertable.

LOAM - A soil composed of a mixture of clay, silt and organic
matter.

MIGRATION - The movement of contaminants through pathways
(groundwater, surface water, soil and air).

NATURAL AREA - Designated areas with critical habitat or
endangered species protected from human exploitation by federal or
state laws.

OROGENY - The process of forming mountains particularly by folding
and thrust faulting.

PERMEABILITY - Capacity of a rock, soil or unconsolidated sediment
to transmit a fluid over a given period of time.

PHYSIOGRAPHIC PROVINCE - Region of similar structure and climate
that has had a unified geomorphic history.

PLUME - The three dimensional areal extent both vertical and
horizontal of migrating contaminants; as in groundwater, the areal
vertical and horizontal concentrations within an aquifier of
migrating contaminants.

SURFACE WATER - Water exposed on ground surface, i.e., lakes,
streams, rivers, etc.

SWALE - A low lying or depressed and often wet stretch of land.
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SYNCLINE - A fold in rocks in which the strata dip inward from
both sides of the axis.

TOXICITY - A relative property of a chemical agent and refers to a
harmful effect on some biologic mechanism and the condition under
which this effect occurs.

UPGRADIENT - A direction that is hydraulically upslope.

WATERTABLE - The upper limit of the portion of the ground wholly
saturated with water.

WETLANDS - Those areas that are inundated or saturated by surface
or groundwater at a frequency and duration sufficient to support,
and that under normal circumstances do support, a prevalence of
vegetation typically adapted for life in saturated soil
conditions. Wetlands generally include swamps, marshes, bogs and
similar areas.
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JACK DENTON WHEATI Geologist/Hydrogeologist

EDUCATION

B.S. Geology - Tennessee Technological University

EXPERIENCE

I Geologist/Hydrogeologist, Science & Technology, Inc.
1988 - Present

I Preliminary assessment (PA) Phase I of the Department of Defense
Installation Restoration Program (IRP). Primary contributions include
the Geology and Hydrogeology of designated military installations andI the susceptibility of principal ground water aquifers to contamination
from surface pollutants. Also RCRA regulations were evaluated
concerning the Department of Defense Hazard Assessment RatingI Methodology (HARM).

Geological Assistant, Robert Stansfield Consulting Geologist
1987

Drilling and installation of monitor wells to further identify
potential groundwater contaminants. Monitor wells were installed andI developed at EPA superfund sites. OSHA and EPA regulations concerning
safety work procedures and protection requirements were followed at EPA
superfund sites. The EPA standards for post drilling decontaminationI of contaminated site equipment were also utilized at superfund sites.

Field Hydrogeologist, Oak Ridge National Laboratory (ORNL)
February 1987 - May 1987

I Field Geologist for the Department of Energy, Bethel Valley Low Level
Waste (LLW) pipeline project. Major geological functions included soilI sample analysis for individual borings, soil sampling techniques, and
the inspection of drilling procedures to follow specified regulations.
Monitor wells were installed when necessary to evaluate ground waterI contamination. Individual LLW boring reports were compiled to include
soil sample descriptions, zone of ground water saturations, levels of
radioactive contamination, and the individual boring location. A
monitor well schematic construction log was included with a monitor
well installation. Additional functions at ORNL included assistance in
obtaining the necessary required DOE documents, i.e., ADM ACDM, Safety
Assessment, prior to project initiation. Also a work plan was compiled
for ORNL Environmental Science Division concerning a test trench site
to evaluate pipeline trench back fill. The areas of activity at ORNL
included ORNL plant area and SWSA 6.

I
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Consulting Geologist, Oil & Gas Industry I
1980 - 1986

Consulting geologist for oil and gas companies with operations in i
Tennessee, Kentucky & Illinois. Major functions included wellsite
geology and sample analysis of exploration drillsite cuttings.
Drilling procedures, i.e.,grout surface casing, lined pits to retain
drilling fluids, were supervised to follow state regulations regarding
the contamination of surface streams or groundwater aquifers. Geologic
reports were compiled to include stratigraphic formation lithology and
oil or gas potential payzones, and geologic maps, i.e., structure
contours, insopachs, to pinpoint the desired location to drill. Oil
and gas well location maps were drafted for map sales and assistance in
drawing geologic maps.

Geologist, Petroleum Development Corporation
1977 -1980

Geological Functions at Petroleum Development were quite similar to the
previously described consulting geologist. Geological duties at
Petroleum Development were predominately Field Geology, i.e., sample
analysis, drilling supervision, etc., with only few assignments in
geological reports, subsurface mappings, etc. Well location maps were
down for assistance in exploration oil or gas programs. I

HAZARDOUS WASTE TRAINING 3
Seminars were conducted at ORNL, February 1987 on the types of
radioactive nuclides, i.e., Alpha Beta, Gamma, and the transmitters of
radioactive contaminants. The training and qualification for I
respirator usage was also conducted at ONRL. OSHA Safety Standards
were issued at EPA Superfund sites.

GEOLOGICAL REGISTRATION

Presently, I have been approved as a licensed professional geologist I
for the State of North Carolina.

I
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JAMES E. HUNT

Senior Chemical Engineer

I EDUCATION

I B.S. Chemical Engineering - Bucknell University
M.S. Chemical Engineering - Iowa State University

* EXPERIENCE

Chemical Engineer, Science & Technology, Inc.
1988 - Present

Team member of the USAF Installation Restoration Program (IRP)I Preliminary Assessment (PA). Virginia Air National Guard, Byrd
International Airport, Richmond, Virginia.

Senior Chemical Engineer, Tennessee Eastman Company
1978 - 1987

In charge of Acid Division Clean Environment Program, Chemical andI Environmental Engineer. Waste Minimization, Air Emission Control,
Cleanwater Regulatory Activity, Toxic and Hazard Waste Management,
Process Optimization for Waste Minimization.

SSenior Chemical Engineer, Tennessee Eastman Company
1974 - 1978

I Project Manager for major capital expansion for chemical manufacture.
Supervisor chemical pilot plant operations and development work.

Senior Chemical Engineer, Tennessee Eastman Company
1973 - 1974

Project Engineer for several major capital projects in company's
Central Engineering Division. Project Engineer for capital project
working with outside contracting engineering firm.

Senior Chemical Engineer, Tennessee Eastman Company
1964 - 1973

I Operating chemical division process improvement work, in charge of
several large chemical operating manufacturing departments.
Chemical Engineer, Tennessee Eastman Company

1958 - 1964

Chemical engineering with pilot plant and high pressure operations
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Grad Assistant, Instructor Chemical Engineering Department, Iowa State IUniversity

1955 - 1958

Chemical Engineer, Naugatuck Cnemical (Uniroyal) I
1953 - 1955

Supervisor of Polymerization Pilot Plant

Chemical Engineer, Koppers Co., Inc.
1951 - 1953

Pilot plant engineering and development work.

PROFESSIONAL MEMBERSHIP

American Institute of Chemical Engineers
Alpha Chi Sigma
Phi Lambda Upsilon
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RAY S CLARK

Civil/Envircnmental Engineer

* EDUCATION

B.S. Civil Engineering - Univerity of Tennessee, Knoxville,
Environmental Engineering Emphasis

Graduate Courses Environmental Engineering, University of

3 ITennessee
RCRA/CERCLA Seminar - Treatment Alternatives for Hazardous Waste

* EXPERIENCE

Civil/Environmental Engineer, Science & Technology, Inc., Oak
Ridge, Tennessee 1988 - Present

Team member of the USAF Installation Restoration Program (IRP)
Preliminary Assessment, Tennessee Air National Guard, McGhee Tyson
Airport, Knoxville, Tennessee.

I Technician - Clark Drilling Services, Knoxville, TN 1980-1988

On-site inspection of monitoring wells. Installation and
Development of monitoring wells - Drillers Helper.

PROFESSIONAL MEMBERSHIP

American Society of Civil Engineers
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OUTSIDE AGENCIES CONTACTED

(1) Maryville Chamber of Commerce
3095 Washington St.
Maryville, TN 37801 (615) 983-2241

(2) Tennessee Department of Health and Environment
Division of Groundwater Protection
305 Springdale NW
Knoxville, TN 37917 (615) 594-6035

(3) Tennessee Department Conservation
Ecological Services Division
701 Broadway

Nashville, TN 37219 (615) 742-6545

(4) Tennessee Department Conservation
Geology Division
701 Broadway
Nashville, TN 37219 (615) 742-6689

(5) Tennessee Department of Health and Environment
Division of Groundwater Protection
Terra Bld., 5th Floor

150 Ninth Avenue South
Nashville, TN 37219-5404 (615) 741-0690

(6) Blount County USDA Soil Conservation Service
211 Federal Bld.
Maryville, TN 37801 (615) 983-2011

(7) Blount County Planning Commission
Rm. G-12 Courthouse Annex
Maryville, TN 37801 (615) 546-7053

(8) United States Geological Survey
Water Services Division
1013 N. Broadway
Knoxville, TN 37917 (615) 521-8909

(9) GeoTek Engineering Company
8321 Oak Ridge Highway
Knoxville, TN 37931 (615) 690-0128
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USAF HAZARD ASSESSMENT RATING METHODOLOGY

The Department of Defense (DoD) has developed a comprehensive
program to identify, evaluate, and control hazardous waste
disposal practices associated with past waste disposal techniques
at DoD facilities. One of the actions required under this program
is to:

Develop and maintain a priority listing of contaminated
installations and facilities for remedial action basedon potential hazard to public health, welfare, and
environmental impacts (Reference: DEQPPM 81-5, 11

December 1981).

Accordingly, the U.S. Air Force has sought to establish a system
to set priorities for taking further action at sites based upon
information gathered during the Preliminary Assessment phase of
the Installation Restoration Program.

PURPOSE

The purpose of the site rating model is to assign a ranking to
each site where there is suspected contamination from hazardous
substances. This model will assist The National Guard in setting
priorities for follow-up site investigations.

This rating system is used only after it has been determined that
(11 potential for contamination exists (hazard waste present in
sufficient quantity), and (2) potential for migration exists. A
site may be deleted from ranking consideration on either basis.

DESCRIPTION OF THE MODEL

Like the other hazardous waste site ranking models, the U.S. Air
Forces site rating model uses a scoring system to rank sites for
priority attention. However, in developing this model, the
designers incorporated some special features to meet specific DoD
needs.

The model uses data readily obtained during the Preliminary
Assessment portion of the IRP. Scoring judgment and computations
are easily made. In assessing the hazards at a given site, the
model develops a score based on the most likely routes of
contamination and worst hazards Pt the site. Sites are given low
scores only if there are clearly no hazards. This approach meshes
well with the policy for evaluating and setting restrictions on
excess DoD properties.

Site scores are developed using the appropriate ranking factors
presented in Figure I.1 of this document. The site rating form
and the rating factor guidelines are provided at the end of this

appendix.
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As with the previous model, this model considers four aspects of
the hazard posed by a specific site: (1) possible receptors of
the contamination, (2) the waste and its characteristics, (3) the
potential pathways for contamination migration, and (4) any effort
that was made to contain the waste resulting from a spill.

The receptors category rating is based on four rating factors:
(1) the potential for human exposure to the site, (2) the
potential for human ingestion of contaminants should underlying
aquifers be polluted, (3) the current and anticipated use of the
surrounding area, and (4) the potential for adverse effects upon
important biological resources and fragile natural settings. The
potential for human exposure is evaluated on the basis of the
total population within 1000 feet of the site, and the distance
between the site and the base boundary. The potential for human
ingesticn of contaminants is based on the distance between the
site and the nearest well, the groundwater use of the uppermost
aquifer, and population served by the groundwater supply within 3
miles of the site. The uses of the surrounding area are
determined by the zoning within a 1-mile radius. Determination of
whether or not critical environments exist within a 1-mile radius
of the site predicts the potential for adverse effects from the
site upon important biological resources and fragile natural
settings. Each rating factor is numerically evaluated (0-3) and
increased by a multiplier. The maximum possible score is also
computed. The factor score and maximum possible scores are
totaled, and the receptors subscore computed as follows: I
receptors subscore = (100 X factor subtotal/maximum score
subtotal).

The waste characteristics category is scored in three steps. I
First, a point rating is assigned based on an assessment of the
waste quantity and the hazard (worst case) associated with the
site. The level of confidence in the information is also factored I
into the assessment. Next, the score is multiplied by a waste
persistence factor, which acts to reduce the score if the waste is
not very persistent. Finally, the score is further modified by I
the physical state of the waste. Liquid wastes receive the
maximum score while scores for solids are reduced.

The pathways category rating is based on evidence of contaminant I
migration along one of three pathways: surface water migration,
flooding, and groundwater migration. If evidence of contaminant
migration exists, the category is given a subscore of 80 to 100 I
points. For indirect evidence, 80 points are assigned, and for
direct evidence, 100 points are assigned. If no evidence is
found, the highest score among the three possible routes is used.
The three pathways are evaluated and the highest score among all
four of the potential scores is used.

I
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i The scores for each of the three categories are added together and
normalized to a maximum possible score of 100. Then the waste
management practice category is scored. Scores for sites with no
containment are not reduced. Scores for sites with limited
containment can be reduced by 5 percent. If a site is contained
and well-managed, its score can be reduced by 90 percent. The
final site score is calculated by applying the waste management
practices category factor to the sum of the score for the other
three categories.

i
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1
HAZARDOUS ASSESSMENT RATING FORM

NAME OF SITE

LOCATION

DATE OF OPERATION OR OCCURRENCE

OWNER/OPERATOR

COMMENTS/DESCRIPTION

SITE RATED BY

I. RECEPTORS
Factor Maximumn
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score I
A. Population within 1,000 ft. of site 4

B. Distance to nearest welt 10 11
C. Land use/zoning within 1 mite radius 3

D. Distance to installation boundary 6 1
E. Critical environments within 1 mile radius of site 10

F. Water quality of nearest surface water body 6

G. Groundwater use of uppermost aquifer 9

H. Population served by surface water supply within
3 miles downstream of site 6 1

1. Population served by groundwater supply within
3 miles of site 6

Subtotals 1
Receptors subscore (100 x factor score subtotal/maximum score subtotal)

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of

the information.

1. Waste quantity (S = small, M = medium, L = Large) 1
2. Confidence Level (C = confirmed, S = suspected)

3. Hazard rating (H = high, M = mediumsn, L = Low)

Factor Subscore A (from 20 to 100 based on factor score ma*rix)

B. Apply persistence factor
Factor Subscore A x Persi :ence Fdctor Subscore 8

- -x Z
C. Apply Iysical state nuLtiplier

Subscore 8 x Physical State Multiplier Waste rharacteristics Subscorex

IC-4



Il1. PATHWAYS
Factor maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. if there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points
for direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If
no evidence or indirect evidence exists, proceed to B.

Subscore

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater
migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 8

Net precipitation 6

Surface erosion 8

Surface permeability 6

Rainfall intensity 8

Subtotals

Subscore (100 x factor score subtotal/maximum score suototal)

2. Flooding 1

Subscore (100 x factor score/3)

3. Groundwater migration

Depth to groundwater 8

Net precipitation 6

Soil permeability 8

Subsurface flows 8

Direct access to ground' ater 8

Subtotals

Subscore (100 x factor score subtotal/maximum score subtotal)

C. Highest pathway subscore

Enter the highest subscore value from A, B-I, B-2 or B-3 above.

Pathways j-Jbscore

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors

Waste Characteristics
Pathways

Total divided by 3
Gross Total Score

B. Apply factor for waste containment from waste management practices

Gross T:tal Score x Waste Management Prmctices Factor = Final Score

C-_,1 I
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I
I HAZARDOUS ASSESSMENT RATING FORM

NAME OF SITE FTA at Sewage Treatment Bed - Site No. 1

I LOCATION Adjacent to TN ANG Se..er Bed - Site No. 1

DATE OF OPERATION OR OCCURRENCE 1957 to 1984

OWNER/OPERATOR TN ANG

COMMENTS/DESCRIPTION Area for Fire Training Exercisc

SITE RATED BY Science & Technolocv, Inc.

I. RECEPTORS
Factor Maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. Poplation within 1,000 ft. of site 3 4 12 12

B. Distance to nearest well 2 10 20 30

C. Land use/zoning within 1 mile radius 3 3 9 9

D. Distance to installation boundary 3 6 18 18

E. Critical environments within 1 mite radius of site 0 10 0 30

F. Water quality of nearest surface water body 1 6 6 i8

I G. Groundwater use of uppermost aquifer 1 9 9 27

14. Population served by surface water sn ply within 0 0 18
3 miles downstream of site 6

1. Population served by groundwater supply within 2 12 18
3 miles of site 6 ,

Subtotals 86 180

Receptors subscore (100 x factor score subtotatl/maximun score subtotal) 48I
II. WASTE CHARACTERISTICS

A. Sclect the factor score based on the estimated quantity, the degree of hazard, and the confidence level of

the information.

1. Waste ouantity (S = small, M = medium, L = large) ___

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (11 - high, M = medium, L - low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 80

I B. Apply persistence factor
Factor Subscore A x Persistence Factor = Subscore B

80 x 0.9 72

C. Apply physical state multiplier
Subscore B x Physical State Multiplier = Waste Characteristics Subscore

72 x 1.0 72
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I
I I. PATHWAYS

Factor Maximum
Rating Factur Possible

Rating Foctcr (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points

for direct evidence or 8i rints for inirect evidence exits then p-oceed.to C. If

fo evidence or i 0rirect evidence exists, procete to B.
Subscore __

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, ard groundwater I
migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 3 8 24 24

Net precipitation 3 6 18 18

Surface erosion 2 8 16 243

Surface permeability 1 2 6 18 18

Rinfall intensity 2 1 8 1 16 24

Subtotals 86 108

Subscore (100 x factor score subtotal/maximum score subtotal) 80

2. Flooig 1 1od 1 I 3

Subscore (100 x factor score/3) 3_3_I

3. Groundwater migration

Depth to groundwater 2 8 16 24

Net precipitation 3 6 18 18
Soil permeability 1 8 8 24

Subsurface flows 0 8 0 24

Direct access to groundwater 2 8 1624

Subtotals 58 114

Subscore (100 x factor score subtotal/maximun score subtotat) 51

C. Highest pathway subscore I
Enter the highest subscore value from A, B-I, B-2 or -3 above. PathwaysSubscore 80

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 48
Waste Characteristics 72
Pathways --... I
Total 2Q0 divided by 3

Grosi Total Score

I. Apply factor for waste containment from waste management practices - 7
Gross Total Score x Waste Management Practices Factor = Final Score

67 X 67I

D-2



I
HAZARDOUS ASSESSMENT RATING FORM

NAME OF SITE FTA at Army National Guard Helicopter Apron - Site No. 2

LOCATION Army Helicopter Apron - Site No. 2

DATE OF OPERATION OR OCCURRENCE 1968 to 1924

ONER/OPERATOR TN ANG

COMKENTS/DESCRIPTION Area for Fire Trainiing Exercise

SITE RATED P( Science & Technology, In.

I. RECEPTORS

Factor Maxir'
Rating Factor PossiLtle

- Rating Factor (0-3) Multirtier Srore Score

A. Population within 1,000 ft. of site 3 4 I 12 12

B. Distance to nearest well 2 10 20 __0

C. Land use/zoning within 1 mile radius 3 3 I 9

D. Distance to installation boundary 3_ _ 18 18

E. Critical environ"ents within 1 mile radius of site 0 10 0 3Q

F. Water quality of nearest surface water body 1 6 6 18

G. Groundwater use of uppernost aquifer 1 9 9 2-

H. Population served by surface water supply within 6 0 18
3 miles downstream of site 0 6_0_--- _I

Population served by groundwater supply within 2 :12 18
3 miles of site _

ISubtoals 80 180

Receptors subscore (100 x factor score subtotal/maximuLm score subtotal) 4 8

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quentity, the degree of hazard, and the conf Hence level of
the information.

1. Waste quantity = small, M = medium, L = large) L

2. Confidence level (C = confirmed, S = su3pected)

3. Hazard rating (II = high, M = medium, L low) _ _

Factor Subscore A (from 20 to 100 based on factor score matrix) 00

B. Apply persistence factor
Factor Subscore A x Persistence Factor = Subscorc B

I 100 X 0.9 90

C. Apply ,hysical state multiplier
Subscore B x Physical State Multiplier Waste Characteristics Subscore

90 1 90
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I
III. PATHWAYS

Factor Maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A If there is evidence of migration of hazardous contaminants, assign maximun factor subscore of 100 points
for direct evidence or 80 points for indirect evidence. If direct evidence exists t en proceed to C. If
no evidence or indirect evidence exists, proceed to B.

Subscore

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater
migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 3 8 24 24

Net precipitation 3 6 18 18

Surface erosion 2 8 16 24

Surface permeability 2 6 12 18

Rainfall intensity 2 8 16 24 I
Subtotals 86 108

Subscore (100 x factor score subtotal/maximum score subtotal) 80

2. Flooding 1 1 1 1 1 3

Subscore (100 x factor score/3) 33

3. Groundwater migration

Depth to groundwater 2 16 24

Net precipitation 3 6 18 18

Soil permeability 1 8 8 24

Subsurface flows 0 8 0 24

Direct access to groundwater 2 a 16 24

Subtotals 58 1 14

Subscore (100 x factor score subtotal/aKimuM score subtotal) 51

C. Highest pathway subscore I
Enter the highest subscore value from A, B-I, B-2 or B-3 above. Pathways Subscore 80

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 48
Waste Characteristics l
Pathways
Total 218 divided by 3 r 73

Gros TtalScore

B. Apply factor for waste 
containment from waste management 

practices 

l

Gross Total Score x Waste Management Practices Factor a Final Score

73 X 0.95 .1 691
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HAZARDOUS ASSESSMENT RATING FORM

NAME OF SITE Oil Water Separator - Site No. 3

LOCATION 110/119 Bldg. 100

DATE OF OPERATION OR OCCURRENCE 1986

OJNER/OPERAIOR TN ANG 11 0/11 9"

COMMENTS/DESCR IPT ION

SITE RATED BY Science & Technology, Inc.

I. RECEPTORS
Factor Maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 ft. of site 3 4 12 12

B. Distance to nearest well 2 10 20 30

C. Land use/zoning within 1 mite radius 3 3 9 9

D. Distance to installation boundary 3 6 18 18

E. Critical environments within 1 mile radius of site 0 10 0 3Q

F. Water quality of nearest surface water body 1 6 6 18

G. Groundwater use of uppermost aquifer 1 9 9 27

H. Population served by surface water supply within 0 0 18
3 miles downstream of site 6

1. Populntion served by groundwater supply within 2 612 18
3 miles of site 6

Subtotals 86 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 48

II. WASTE CIIARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of

the information.

1. Waste quantity (S = small, M = medium, L = large) S

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (11 = high, M = medium, L low) M

Factor Subscore A (from 20 to 100 based on factor score matrix) 50

B. Apply persistence factor
Factor Subscore A x Persistence Factor = Subscore B

50 x 0.8 40

C. Apply physical state multiplier

Subscore 8 x Physical State Multiplier = Waste Characteristics Subscore

40 x 1_ _ 40
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I
I1. PATHWAYS

Factor Maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points I
for direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If
no evidence or indirect evidence exists, proceed to B.

Subscore 80

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater
migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 2 8 16 24

Net precipitation 3 6 18 _8

Surface erosion 2 8 16 24

Surface permeability 2 6 12 18

Rainfall intensity 2 8 16 24

SubtotaLs 78 108

Subscore (100 x factor score subtotal/maximum score subtotal) 7 2

2. Flooding I I 1 I 3

Subscore (100 x factor score/3) 33

3. Groundwater migration

Depth to groundwater 2 8 16 24

Net precipitation 3 6 18 18

Soil permeability 1 8 8 24

Subsurface flows 0 8 0 24

Direct access to groundwater 2 8 16 24

Subtotals 58 114

Subscore (100 x factor score subtotal/maximun score subtotal) 51

C. Highest pathway subscore

Enter the highest subscore value from A, B-, B-2 or B-3 above. Pathways Subscore 80

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways. I
Receptors 48
Waste Characteristics -47
Pathways MTI
Total 168 divided by 3 56

Gross Total ScoreI

8. Apply factor for waste containment from waste 
management practices G

Gross Total Score x Waste Manaqemwn* Practices Factor = Final Score

I
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HAZARDOUS ASSESSMENT RATING FORM

NAME OF SITE Oil Water Separator - Site No. 4

LOCATION AGE Shop Bldg. 126

DATE OF OPERATION OR OCCURRENCE

OWNER/OPERATOR TN ANG 134th Air Refueling -roup

COMMENTS/DESCRIPT ION

SITE RATED BY Science & Technology, Inc.

I. RECEPTORS
Factor Maximun
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 ft. of site 3 4 12 12

B. Distance to nearest well 2 10 20 30

C. Land use/zoning within 1 mite radius 3 3 9 9

0. Distance to installation boundary 3 6 18 18

E. Critical environments within 1 miLe radius of site 0 10 0 30

F. Water quality of nearest surface water body 1 6 6 18

G. Groundwater use of uppermost aquifer 1 9 9 27

H. Population served by surface water supply within

3 miles downstream of site 0 6 8 1_8

I. Population served by groundwater supply within 2 12 18
3 miLes of site 6

SubtotaLs 86 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 48

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence LeveL of

the information.

1. Waste quantity (S = small, M = medium, L = large) S

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (Hl = high, M = mediun, L Low) N

Factor Subscore A (from 20 to 100 based on factor score matrix) 50

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore 8

50 x 0.8 40

C. Apply physical state multiplier
Subs:ore B x Physical State Multiplier = Waste Charateristics Subscore

40 x 1 = 40
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I
III. PATHWAYS

Factor MaximumiI
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points I
for direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If
no evidence or indirect evidence exists, proceed to B.

Subscore ( so
B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater

migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 3 8 24 24

Net precipitation 3 6 18 18

Surface erosion 2 8 16 24

Surface permeability 2 6 12 18

Rainfall intens;ty 2 8 16 24

Subtotals 86 108

Subscore (1UO x factor score subtotal/maximun score subtotal) 80 

2. Flooding I I i 1 3

Subscore (100 x factor score/3) 33 3
3. Groundwater migration

Depth to groundwater 2 8 16 24

Net precipitation 3 6 18 18

Soil permeability 1 8 8 24

Subsurface flows 0 8 0 24

Direct access to groundwater 2 8 16 24

Subtotals 58 114

Subscore (100 x factor score subtotal/maximum score subtotal) 51

C. Highest pathway subscore

Enter the highest subscore value from A, B-i, B-2 or 8-3 above. Pathways Subscore 80

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways. I
Receptors 48
Waste Characteristics

Pathways 8f I
Total 168 divided by 3 = 56

Gross Total Score1

B. Apply factor for waste containment 
from waste management practices

Gross Total Score x Waste Management Practices Factor a Final Score

56 _ x _ 1 a 56 I

I
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HAZARDOUS ASSESSMENT RATING FORM

NAME OF SITE Base Landfiill - Site No. 5

LOCATION Adjacent to Main POL

DATE OF OPERATICN OR OCCURRENCE 1957 to 19 ' 7

OwNER/OPERATOR TN ANG

COMMENTS/DESCRIPTION Base Landfill used as Solid Waste Disposal

SITE RATED BY Science & Tectnology, Inc.

I. RECEPTORS
Factor Maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Swrp

A. Population within 1,000 ft. of site 3 4 12 12

B. Distance to nearest wet 2 10 20 30

C. Land use/zoning within 1 mile radius 3 3 9 9
3 18 18

D. Distance to installation boundary 6

E. Critical environments within 1 mile radius of site 0 10 0 30

F. Water quality of nearest surface water body 1 6 6 18

G. Groundwater use of uppermost aquifer 1 9 9 27

H. Population served by surface water supply within
3 miles downstream of site 0 6 018

I. Population served by groundwater supply within 2 12 18
3 miles of site 6

Subtotals 86 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 4 8

II. WASTE CIIARACTERISIICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity (S = small, M =medium, L = large) L

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (11 = high, M = medium, L low) L

Factor Subscore A (from 20 to 100 based on factor score matrix) 50

B. Apply persistence factor
Factor Subscore A x Persistence Factor = Subscore 8

50 x 0.4 v 20

C. Apply physical state multiplier
Subscore B x Physical State Multiplier = Waste Characteristics Subscore

20 x 0.5 . 10
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I
III. PATHWAYS1

Factor 
Maximum

Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points
for direct evidence or 80 points for indirect evidence. If dirpct evidence exists then proceed to C. If
no evidence or indirect evidence exists, proceed to B.

Subscore -

. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater
migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distan:e to nearest surface water 3 8 24 24

Net precipitation 3 6 18 18

Surface erosion 2 8 16 24 1
Surface permeability 2 6 12 18

Rainfall intensity 2 8 16 24

Subtotats 86 108

Subscore (100 x factor score subtotal/maximu score subtotal) 80

2. Flooding I 1 1 1 1 I 3

Subscore (100 x factor score/3) 80

3. Groundwater migration

Depth to groundwater 2 16 24 3
tict precipitation 3 6 18 18

Soil permeability 1 8 8 24

Subsurface flows 0 8 0 24

Direct access to groundwater 1 8 8 24

Subtotals 50 114

Subscore (100 x factor score subtotal/maximurn score subtotal) 44
C. Highest pathway subscoreI

Enter the highest subscore value from A, 8-1, -2 or B-3 above. Pathways Subscore 80

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways. I
Receptors 4 8
Waste Characteristics 10

Pathways S

Total 13 8 divided by 3 46
Gross Total ScoreI

B. Apply factor for waste containment from waste management practices 
I

Gross Total Score x Waste Management Practices Factor a Final Score

I
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I
HAZARDOUS ASSESSMENT RATING FORM

hAMc OF 7E JP-4 Spills Main POL - Site No. 6

LOCATION Main POL facility

DATE OF OPERATION OR OCCURRENCE 1963, 1976, 1980

OWNER/OPERATOR TN ANG 134th Air Refueling G'roup

COMMENTS/DESCRIPTION

SITE RATED BY Science & Technology, Inc.

I. RECEPTORS

Factor Maximun
Rating Factor Possible

Ratin Factor (0-3) Multiplier Score Score

A. Population within 1,000 ft. of site 3 4 12 12

8. Distance to nearest welt 2 10 20 30

C. Land use/zoning within 1 mile radius 3 3 9 9

D. Distance to installation boundary 3 6 18 18

E. Critical environments within I mile radius of site 0 10 0 30

F. Water quality of nearest surface water body 1 6 6 18

G. Groundwater use of uppermost aquifer 1 99 27

H. Population served by surface water supply within 6 0 18
3 miles downstream of site 0 6 1 18

I Population served by groundwater supply within 12 18
3 miles of site 26 2 26i 8

Subtotals 86 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 48I
II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of

the informtion.

1. Waste quantity (S 
= 

small, M = medium, L = Large) L

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (it = high, M = mediun, L = tow) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 100

8. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore 8

100 x 0.9 90

C. Apply physical state multiplier

Subscore B x Physical State Multiplier = umte Characteristics Subscore

90 x 1 2 90
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I
III. PATHWAYSI

Factor 
Maximum

Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, bssign maximum factor subscore of 100 points
for direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed.to C. If
no evidence or indirect evidence exists, proceed to B.

Subscore I
B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and grounvdwater

migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 8 24 24

Net precipitation 3 6 18 18

Surface erosion 2 8 16 24 1
Surface permeability 2 6 12 18

Rainfall intensity 2 8 16 24

Subtotals 86 108

Subscore (100 x factor score subtotal/maximum score subtotal) 80

2. Flooding I 1 1 1 I 3

Subscore (100 x factor score/3) 3_3I

3. Groundwater migration

Depth to groundwater 2 a 16 24 1
Net precipitation 3 6 18 18

_oi__.._, 8 8 24

Subsurfacc flows 0 8 0 24

Direct access to groundwater 2 8 16 24
___ I

Subtotals 58 114

Subscore (100 x factor score suototal/nmaxnu scofe subtotat) 51

C. Highest pathway subscore

Enter the highest subscore value from A, 8-1, B-2 or B-3 above. Pthas Sub 80

IV. WASTE MANAGEMEIT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 48
Waste Characteristics " 0

Pathways

Total 218 divided by 3 73
Gross Total Scoreg

8. Apply factor for waste containment from waste management practices 
G

Gross Total Score x Waste Management Practices Faluf z Final Score

I
D-12



HAZARDOUS ASSESSMENT RAfING FORM

NAME OF SITE Oil - Water Separator - Site No. 7

LOCATION Vehicle Maintenance Bldg. 246

DATE OF OPERATION OR OCCURRENCE

OWNER/OPERATOR TN ANG 134th Air Refueling Group
COM MENTS/DESCRIPTION

SITE RATED BY Science & Technology, Inc.

I. RECEPTORS

Factor Maximrn
Rating Factor Possible

Rating Factor ---(0-3) Mutiplier Score Score

A. Population within 1,000 ft. of site 3 4 12 12

B. Distance to nearest welt 2 10 20 30

C. Land use/zoning within 1 mite radius 3 3 9 9

0. Distance to installation boundary 3 6 18 18

E. Critical environments within 1 m;le radius of site 0 10 0 30

F. Water quality of nearest surface water body 1 6 6 18

G Groundwater use of uppermost acluifer 1 99 27

H. Population served by surface water supply within 0 18
3 miles downs-,eam of site 0 6

I Population served by groundwater supply within 2 61 2 18
3 mites of site 6

I SubtotaLs 86 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 48I
II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of

the information.

1. Waste quantity (S = small, M = medium, L =large) S

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L low) M

Factor Subscore A (from 20 to 100 based on factor score matrix) 50

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

50 X 0.8 40

C. Apply physical state multiplier

Subscore 8 x Physical State Multiplier = Waste Characteristics Subscore

I 40 x 1 = 40
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I

I PATHAY'Factor Maximum

Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score

A. If therp is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points I
for direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If

no evidence or indirect evidence exists, proceed to B.
Subscore 80 I

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, ard groundwater
migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 8 2 2

Net precipitation 3 6 18

Surface erosion 2 8 U 10 24

Surface permeability 2 6 1 2 18

Rainfall intensity 2 16 24

Subtotals 86 108

Subscore (100 x factor score subtotal/maximum score subtotal) 80

2. Flooding 1 I I 1 I 3

Subscore (100 x factor score/3) 3 3

3. Groundwater migration

Depth to grourdwater 2 1 16 24 3
Net precipitation 3 6 18 18

Sorl permeobilit" 1 8 8 24

Subsurface flows 0 8 0 24

Direct access to groundwater 2 8 16 24

Subtotals 58 114

Subscore (100 x factor score subtota/maximum score subtotal) 51

C. Highest pathway subscore

Enter the highest subscore value from A, 6-1, B-2 or B-3 above. Pathways Subscore 80

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 4 m
Waste Characteristics 4 0
Pathways AO I

Total 1 divided by 3 56Grr,- T otal Scorel

6. Apply factor for waste containment from waste management practices

Gross Total Score x Waste Management Practices Factor = FinaL Score 1 •j-6j I
I
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134th Air Refueling Group

Tennessee Air National Guard

McGhee-Tyson Municipal Airport

Knoxville, Tennessee

USAF Hazard Assessment Rating Methodology Rating Factor Criteria

The following is an explanation of the HARM factor rating criteria
for each of the seven proposed sites at the McGhee-Tyson ANGB.
The receptor and pathway rating factors, which are identical in
each of the seven proposed sites, will be stated once. The
differences in rating factors for each of the four categories will
be explained for each of the seven individual sites.

I. Receptors

A. Population within 1,000 feet of site. Factor Rating 3.
Accounting for the population of the Base itself, the
Army National Guard, and Airport installation, the total
population greatly exceeds 100 people.

B. Distance to nearest well. Factor Rating 2. Persons
living within one mile but further than 3,000 feet from
the Base boundary use wells for drinking water.

C. Land use/zoninQ (within one mile radius). Factor Rating
3. Areas within a one mile radius of the Base are zoned
for residential development. There are several
residential subdivisions in close proximity to the Base
boundaries.

D. Distance to installation boundary. Factor Rating 3.
The maximum Base width is only 1,500 feet. Therefore,
each of the seven proposed sites are within 1,000 feet
of the Base boundary.

E. Critical Environments (within 1 mile radius of site).
Factor Rating 0. There are no areas within a one mile
radius of the Base boundaries that have been designated
as critical habitats.

F. Water guality/use desiQnation of nearest surface water
body. Factor Rating 1. Streams and lakes near the Base
are used for fishing and recreation.

G. Groundwater use of uppermost aauifer: Factor Rating 1.
The soil-watertable or shallow groundwater is only
sparsely used as a domestic water source in the vicinity
of the Base.

D-15



H. Population served by surface water supplies 3 miles
downstream of site. Factor Rating 0. Surface water 3
miles downstream is not used as a drinking water source.

I. Population served by aauifer supplies within 3 miles of
site. Factor Rating 2. There are numerous wells in the
vicinity of the Base used for drinking water.
Population served by these water wells is greater than
50 but less than 1,000 persons.

II. Waste Characteristics

Site No. 1

A-l: Waste Quantity Factor Rating M (medium); with the
extended period of use (10-15 years), it is possible
that 21 to 85 drums of liquid waste have migrated into
the soil or shallow groundwater.

A-2: Confidence Level-Factor Rating C. Base interviewees
indicated that this site was a past FTA. Also, an on-
site inspection observed a concrete structure previously
used as a burning aircraft simulator.

A-3: Hazard Rating - Factor Rating H (high). With site No. 1
used for disposal of JP-4 and liquid waste generated by
base facilities, the Sax toxicity for JP-4 and various I
liquid waste generated by Base facilities is three which
corresponds to HARM rating of H (high) or 3.

Site No. 2

A-1: Waste Quantity: Factor Rating L (large). With this
site used extensively from 1968 to 1978 and the large
number of on-site waste holding drums observed in Base
photographs, it is possible that 85 or more drums of
liquid waste have migrated into the soil or shallow i
groundwater.

A-2: Confidence Level - Factor Rating C. Numerous Base
interviewees confirmed that fire training exercises were i
extensively conducted at this site. Also Base
photographs illustrated this past FTA location.

A-3: Hazard Rating - Factor Rating H (high), with site no. 2
previously used for the disposal of JP-4 and liquid
waste generated by Base facilities is 3 which I
corresponds to a HARM rating of 3.

I
I
I
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Site No. 3

A-i: Waste Quantity Factor Rating S (small) Base interviewees
estimated that a minimum of 200 gallons of liquid waste
was released. However, the amount of liquid waste
released is probably less than 20 drums.

A-2: Confidence Level. Factor Rating C (conformed) Base
Interviewees confirmed that liquid was released from the
oil/water separator waste holding tank. An on-site
inspection observed stress vegetation downgradient from
the oil/water separator.

A-3: Hazard Rating. Factor Rating M (medium) The flash point
of waste oil in the oil/water holding tank ranges from
800 F to 1400 F which corresponds to a Sax toxicity
rating of 2 which is a medium Harm Rating.

Site No. 4

A-i: Waste Quantity. Factor Rating S (small). The precise
amount of waste released at this site is unknown. With
only small spills reported by Base interviewees and the
probable amount released is less than 1,000 gallons (20
drums), the amount of waste corresponds to a HARM small
quantity.

A-2: Confidence Level - Factor Rating C (confirmed) on-site
inspection observed migrating waste oil which originated
from the oil/water separator holding tank.

A-3: Hazard Rating - Factor Rating M (medium) Scoring base on
Sax toxicity of 2 which corresponds to a Medium HARM
rating.

Site No. 5

A-i: Waste Quantity - Factor Rating L (large) The 2 acre
areal site extent with the 40 foot long and 6 foot deep
disposal trenches of this past base landfill indicated
that a large volume of solid waste was disposed at this
site.

A-2: Confidence Level - Factor Rating C (confirmed).
Numerous Base interviewees reported this site as a Base
solid waste disposal location used from 1957 to 1968.

A-3: Hazard Rating Factor Rating (L) General Base garbage
disposed of as solid waste has a Sax rating of 1 which
corresponds to a low HARM rating.
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Site No. 6

A-i: Waste Quantity - Factor Rating L (large). The volume of
JP-4 released from past JP-4 spills is in excess of
5,000 gallons which corresponds to a large HARM rating.

A-2: Confidence Level - Factor Rating C (confirmed). It was
confirmed by numerous Base interviewees that significant
JP-4 spills have occurred within the main POL facility. i

A-3: Hazard Rating - Factor Rating H (high). JP-4 has a Sax
toxicity level of 3 and a flash point below 800 F which
corresponds to a high HARM rating.

Site No. 7

A-l: Waste Quantity - Factor Rating S (small). Base
interviewee reports of past oil release are estimated to
be less than 200 gallons which corresponds to a small I
HARM quantity.

A-2: Confidence Level - Factor Rating H (high). Numerous
Base interviewees reported past liquid waste in the
storm drain downgradient from Bldg. 246.

A-3: Hazard Rating - Factor Rating M (medium). Liquid waste i
generated from Bldg. 246 has a Sax Toxicity rating of 2
which corresponds to a medium HARM rating.

B. Persistence Multiplier

Site Nos. 1,2,6 = 0.9
Site Nos. 3,4,7 = 0.8 I
Site Nos. 5 = 0.4

The persistence multiplier of 0.9 for Site Nos. 1,2, and
6 was based on JP-4 which is assigned the HARM category
of "substituted and other ring compounds". Sites 3,4
and 7 were assigned a 0.8 persistence multiplier because
liquid waste collected in the oil/water separator
holding tank is classified under the HARM category of
"straight chain Hydrocarbons". Site No. 5 was assigned
a 0.4 persistence factor because general Base solid
waste is assigned a HARM category of "Easily
Biodegradable Compounds".

I
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C. Physical State Multiplier

Site Nos. 1-4,6,7 - 1.0
Site Nos. 5 = 0.5

The waste substances released at sites 1-4, 6, 7, were
liquids. Therefore, the physical state multiplier for
each site is 1.0. Waste disposed of at site No. 5 is
solid materials which corresponds to a physical state
multiplier of 0.5.

III. Pathways Category

A. Evidence of Contamination

I Site No. 1: No Evidence - Factor Rating 0.

Site No. 2: No Evidence - Factor Rating 0.

I Site No. 3: Indirect Evidence Factor Rating 80.
Obvious stress vegetation downgradient from oil/water
separator. Confirmed Base interviewee reports of liquid
waste release.

Site No. 4: Indirect Evidence Factor Rating 80.
Visible on-site evidence of past liquid waste release in
the drainage swale adjacent to the oil/water separator
and visible liquid waste (oil stain) adjacent to the
field bed distribution boxes. No other sources for
liquid waste are directly adjacent to site No. 4.

Site No. 5: No Evidence - Factor Rating 0.

I Site No. 6: No Evidence - Factor Rating 0.

Site No. 7: Indirect Evidence Factor Rating 80.
Confirmed reports of liquid waste release in which Base
interviewees reported waste oil in the storm drain
downgradient from Bldg. 246 is indirect evidence of
contaminant migration. The oil/water separator at
Building No. 246 is the most adjacent source for liquid

waste to the area in the storm drain where liquid waste
was observed.

B.1 Potential for Surface Water Contamination

o Distance to Nearest Surface Water: Factor Rating 3
for sites Nos. 1,2,4,5,6,7. These sites are closer
than 500 feet from any surface water (e.g., stream,
storm sewer, or drainage ditch). Factor rating 2
for site No. 3. Site No. 3 is further than 500
feet but closer than 2,000 feet from any surfaceIwater route.
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o Net Precipitation: Factor Rating 3. The net I
precipitation at the Base averages 47 inches of
rain and snow/year.

o Soil Erosion: Factor Rating 2. With surface
topographic slope at the Base ranging from 2-4%,
there is a moderate risk of soil removal by surface
erosion.

o Surface Permeability: Factor Rating 2.
Permeability rates for soil at the Base have been I
calculated to range from 10 -4 to 10 -6 cm/sec.

o Rainfall Intensity Based on 1 Year 24 Hour
Rainfall: Factor Rating 2. The 1 year, 24 hour
rainfall ranges from 2.1 and 3.0 inches.

B.2 Potential for Flooding - Factor Rating 1. The Base is i
located within a 100 year cyclic flood plain.

B.3 Potential for Contaminated Groundwater

o Depth to Groundwater: Factor Rating 2. Soil water
table at the Base ranges from 20 to 50 feet.

o Net Precipitation: Factor Rating 3. See B-1.

o Soil Permeability: Factor Rating 1. Soil U
permeability, as calculated by SCS permeability
calculations, decreases with depth thus minimizing
the threat of groundwater contamination. I

o Subsurface Flows

o Site No. 1-7: Factor Rating 0. With the yearly I
shallow water table being at least 20 feet below
ground surface it is unlikely that any of the rated
sites are periodically submerged below the shallow
watertable.

o Direct access to groundwater (through faults,
fracture faulty well casing, subsidence, fissures,
etc.)

Site Nos. 1. 2. 3. 4. 6. 7: Factor Rating 2. With i
the low to moderate soil permeability at the Base,
there is a moderate risk that liquid waste released
at the surface could contaminate the shallow I
groundwater.

I
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Site No. 5: Factor Rating 1. There is a low risk
that hazardous leachate has migrated into the
shallow groundwater from solid waste buried in site
no. 5.

IV. Waste Management Practices Factor Multiplier

Site Nos. 1, 3, 4. 6, 7 = 1.0. None of these sites have any
form of contaminant containment.

Site Nos. 2.5 = 0.95. The contaminant within these sites has
been partially contained with a cover of excavated fill dirt.
In addition, site No. 2 is also covered with asphalt.
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APPENDIX E

Wastewater Treatment Plant and Environmental Sampling

The Air National Guard Base at the McGhee Tyson Airport, Knoxville
has an on Base wastewater treatment plant. This facility consists
of a gravity collection system, a 50,000 gallon septic tank, sand
filtration treatment, and sludge drying beds. The wastewater
facility is located at the southeast end of the Base (Bldg. 127).
The wastewater is composed primarily of sanitary waste with a
small amount of industrial waste. Before discharge into Lackey
Creek, 100 % of this water receives treatment. Daily records are
taken on the amount of effluent from the treatment plant. Based
on the average monthly flow, the volume of water filtered
through the plant is approximately 60,000 gallons per day. The
effluent is discharged into Lackey Creek which flows into Fort
Loudon Lake.

The sewage treatment plant is currently operating u~adei a National
Pollutant Discharge Elimination System (NPDES) permit No.
TN0021954. This permit specifies final effluent limitations and
monitoring requirements (pp. E-3 thru E-7). The NPDES permit also
requires that the source and ambient monitoring be performed at
specific monitoring points as shown in pages E-8 thru E-15. The
four sampling points and a description of each are listed as
follows:

Sampling Site Descriptions

(1) 0322-NS-001 The monitoring site is located at
(Sewage Treatment Plant) the discarge weir of chlorine

contact chamber at the sewage plant.
Outfall discharge into Lackey Creek
to the Fort Loudon Lake.

(2) 0332-NA-002 Site is located west of the sewage
(Flightline Discharge) treatment plant discharge. Flow

continues on into Lackey Creek to
Fort Loudon Lake.

(3) 0332-NA-001 Site is located near the Leadership
(Creek Exiting Base) Evaluation Course, where Lackey

Creek goes through the fence on to
Fort Loudon Lake.

(4) 0332-NS-004 Site is located at the oil/water
(POL Tank Farm) separator for the tank farm, to

monitor the water layers.

E-1
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Monitoring is a part of the ANG monitoring program and is required
by the State of Tennessee. Monthly operating reports are
submitted to the division of Water Pollution Control in Knoxville
to assure that adequate operational control is being practiced.
Some typical sample analyses are shown in pages E-16 thru E-28.

The existing sand filtration treatment facility appears to be
operating within the permit requirements. With a 200,000 GPD
capacity the sanitary system is currently operating at about 50%
capacity. The present facility is doing an excellent job
environmentally, but for economical reasons the master plan
proposes to direct these wastes to the city of Alcoa POTW.

II
I

I
I
I
I

I
I

I
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Part III l
Pdge 111-4
Permit No.: TN'021954

a. General Requirements

Unless otherwise specified the following requirements are
applicable to all discharges:

(1) There shall be no discharge of floating solids or
visible foam in other than trace amounts.

o (2) The pH shall not be less than 6.0 nor greater than I
9.0 and shall be monitored at the frequency specified
for flow.

(3) Samples shall be taken at the nearest accessible point
after final treatment (at the effluent) but prior to
actual discharge or mixing with the receiving waters. I

b. Discharge Limitations and Monitoring Requirements

(1) Potable and industrial water treatment facilities 1
including filters, softeners and demineralizers.

Effluent Dishcarge Limitations Monitoring Requirements I
Characteristics

Daily Daily Sample
Average MAximum Frequency Type Location

plow, m3 /Day (MGD) ---- ---- Daily N/A Effluent
Total Suspended 30 mg/i 50 mg/l l/Week(l) Equal Effluent

Solids Volume
Composite

IOTES: (1) May be reduced to 1/month for discharges less than 50,000 I
gpd (daily maximum).

(2) Cooling water, cooling tower blowdown and cleaning
wastes orginating at space cooling facilities.

Effluent Discharge Limitations Monitoring Requirements
Characteristics

Daily Daily Sample
Average Maximum Frequency Type Locatio n1

plow, m3 /Day (MGD) ---- ---- Quarterly N/A Effluent
Chromium, Total ---- 1.0 mg/1 Quarterly(2) Grab Effluent
Zinc, Total 0.5 mg/l 1.0 mg/i Quarterly(2) Grab Effluent
Copper, Total 0.5 mg/i 1.0 mg/i Quarterly(2) Grab Effluent
Temperature, *C('F) 35(95) 38(100) Quarterly Grab Effluent
Chlorine Residual ---- 0.2 mg/l During Grab Effluent

Addition

I
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Part III
Page 111-5
Permit No.: T!10021954

(1) The above requirements are not applicable where:
(a) Facilities discharge less than 10,000 GPD and are specifi-

cally utilized for space cooling.
(b) Water conditioning chemicals utilized contain no chromium.
(c) Discharges do not result in violation of applicable water

quality standards.

(2) Monitoring.of this parameter is not required for discharges to
which treatment or conditioning chemicals are not added to where
added materials do not contain the material limited.

(3) Boiler blowdown originating at space heating facilities.

Effluent
Characteristics Discharge Limitations Monitoring Requirements

Daily Daily Sample
Average Maximum Frequency Tp Location

Flow, m3 /Day (MGD) ---- Quarterly N/A Effluentr emperature, "C(*F) 35(95) 38(100) Quarterly Grab Effluent
The pH shall not be less than 6.0 nor greater than 10.0 standard units

nd shall be monitored quarterly.

OTES:

(1) The above requirements are not applicable where:
(a) Facilities discharge less than 10,000 GPD and are

specifically utilized for space heating..
(b) Disharges do not result in violation of applicable

water quality standards.

(4) Vehicle and Equipment Cleaning Facilities

Effluent
Characteristics Discharge Limitations Monitoring Requirements

Daily Daily Sample
Average Maximum Frequency Type Location

Flow, m 3 /Day (MGD) ---- Daily N/A Effluent
pH (std. units) 6.5 8.5 1/Month Grab Effluent'
Oil and Grease 10 mg/l 15 mg/l 1/Month Grab Effluent
Total Suspended 25 mg/i 40 mg/I I/Month Grab Effluent

Solids
Phenols (Total) 1.0 mg/l 2.0 mg/i I/Month(l) Grab Effluent
Biochemical Oxygen 30 mg/l 45 mg/l l/Month(2) Grab Effluent

Demand (5-day)
Fecal Coliform 200 ---- l/Month(2) Grab Effluent

Bacteria
(No. per 100 ml)
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Part III
Page 111-6
Permit No.: TM0021954

NOTES:

(1) Required only at facilities at which stripping is performed.

(2) Required only at facilities at which sanitation equipment is i
cleaned.

(5) Painting and Corrosion Control Facilities I

Effluent
Characteristics Discharge Limitations Monitoring Requirements

Daily Daily Sample
Average ,Maximum Frequency Ty Location

u1ow,m3 /Day (MGD) ---- ---- Daily N/A Effluent
pH, (std. units) ---- 1/Month Grab Effluent
oil and Grease 10 mg/l 15 mg/i l/Month Grab Effluent
Total Suspended 25 mg/l 40 mg/l l/Month Grab Effluent

Solids
Phenols (Total) 1.0 mg/i 2.0 mg/i 1/Quarter Grab Effluent

(6) Petroleum, Oil and Lubricant (POL) Storage and Handling
Areas I
Discharges, including surface runoff resulting from
precipitation, shall not contain more than 15 mg/l of
oil and grease as a daily maximum. Discharges from
areas with a storage capacity of 40,000 gallons or
more shall be monitored quarterly.

(7) Vehicle and Equipment Maintenance Areas

Discharges, including surface runoff resulting from
precipitation, shall not contain more than 15 mg/l of
oil and grease as a daily maximum and shall be monitored
quarterly.

(8) Battery Maintenance

There shall be no discharge of pollutants from battery i
maintenance facilities.

(9) Photographic Laboratories-

There shall be no discharge of pollutants from photo-
graphic laboratories.

(10) Firefighter Training Areas

I
I
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Part III
Page 111-7
Permit No.: T1i0921954

Effluent
tharacteristics Discharge Limitations Monitoring Requriements

Daily Daily Sample
Average Maximum Frequency Type Location

Flow, m3 /Day (MGD) ---- ---- Upon Occurrence N/A Effluent
SH(std. units) ---- ---- 1/Quarter Grab Effluent
iochemical Oxygen ---- 45 mg/i 1/Quarter Grab Effluent
Demand (5-day)

Oil and Grease ---- 15 mg/i I/Quarter Grab Effluent
otal Suspended ---- 50 mg/i 1/Quarter Grab Effluent
Solids

(11) Swimming Pools

Effluent
haracteristics Discharge Limitations Monitoring Reguriements

Daily Daily Sample
Average Maximum Frequency Type Location

'low, m3 /Day (MGD) ---- ---- Upon Occurrence N/A Effluent
pH (std. units) ---- ---- 1/Month Grab Effluentr otal Suspended 4()mg/l l/Month Grab Effluent
Solids

Chlorine Residual(l) ---- 0.2 mg/i 1/Month Grab Effluent

,l) Does not apply when potable water is used for filter backwash.

1(12) Storm Sewers
The discharge limitations specified below are applicable to all dis-
charges from storm sewer systems which receive waste discharges from
any sources; they are not applicable to discharge's consisting entirelyI of uncontaminated surface runoff.

Effluent
Characteristics Discharge Limitations Monitoring Reguriements

Daily Daily Sample
Average Maximum Frequency Type Location

IFlow, m3/Day (MGD) ---- Note 1 Effluent
pH (std. units) ---- 1/Quarter Grab Effluent
Oil and Grease ---- I/Quarter Grab Effluent
Total Suspended 50 mg/l(2) Quarterly Grab Effluent

Solids

,Temperature °C(*F) 38 (100) 1/Quarter Grab Effluent
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TENNESSEE AIR NATIONAL GUARD 134th AREFG Supplement 1 
Headquarters, 134th Air Refueling Group (SAC) ANGR 19-7
Knoxville, Tennessee 37901-5000 1 October 1986

Environmental Planning

ENVIRONMENTAL POLLUTION MONITORING

I
ANGR 19-7, 15 October 1985, is supplemented as follows:

13. All units designated monitoring responsibilities in the sampling
schedule (Attachment 1) will ensure the schedul.e is met in a timely manner. i
13d. Data will be sub,;itted to USAF OEHL according to the schedule in item 6
of attachment 1. I
15b. Performs (through SGPB) source and ambient monitoring as in attachment

15q (Added). Submits as samples (Through SGPB) to USAF OEHL/SA, Brooks AFB,
TX 78235-5501, that require their analytical capabilitiesi as indicated in
attachment 1.

15r (Added). Provides Civil Engineering (134 CEF/DE) with copies of
monitoring results which are required for reports submitted by them.

16a. Performs process and selected source monitoring as indicated in
attachment 1 and accomplishes analysis or submits samples to Bioenviromental 3
Engineering for analysis by USAF OEHL (forward samples to 134th Clinic/SGPB).

16h (Added). Submits samples to local state certified laboratories as
required in attachment 1.

161 (Added). Provides Bioenviromental Engineering a copy of any local
analytical results of projects requiring enviromental review.

" (§FI B BILLY S. LINEBAUGH, Colonel, TNANG
.. \ 1 Commander

RANDY ER, SMSgt, TN ANG 1 Atch
Assistant Chief of Administration Listing of Monitoring Requirements

No. oFPrinted Pages: 8
OPR: SGPB (TSgt Burkhart-)
Approved by: Lt Col Ronald L. Briggs
Writer-Editor: Major Richard A. Virost
Distribution: F

I
I
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ANGR 19-7/134 AREFG Sup I Attachment 1 1 October 1986 Al-i

LISTING OF MONITORING REQUIREMENTS

1. a. Site Description. Sewage Treatment Plan Effluent

b. Site Location. 35 48' 25" Latitude, 84 00' 30" Longitude

c. Sampling Site Identification Code. 0322-N.-001

d. Monitoring required by NPDES Permit No. TNO021954 (Enviromental
Protection Agency, Region IV) and Department of Health and Enviroment, Division
of Water Management.

e. Descriptive Paragraph. Monitoring site is located at the discharge
weir of the chlorine contact chamber at the sewage treatment plant. Outfall
discharge into Lackey Creek to Fort Loudon Lake.

f. Organizations Collecting Sample. 134 CEF/DE and 134 Clinic/SGPB.

g. Monitoring Requirements.

ANALYSIS TYPE OF SAMPLING SAMPLED ANALYZED SAMPLE
REQUIRED STANDARD SAMPLING FREQUENCY BY BY SCHEDULE

Flow Instantaneous S/Week Contract Contract Daily

Biochemical 30mg/l
Oxygen monthly Grab 1/Week Contract Contract Mid Month
Demand average
C5 Day

Total 30mg/l
Suspended Monthly Grab Monthly Contract Contact Mid Month
Solids average

Fecal Coliform
Bacteria 200/100ml Grab Monthly Contract Contract Mid Month

(Geometric
Mean)

.Total
Residual 2.0 Daily Grab 5/Week Contract Contract Mid Week

Chlorine Maximum

Settable 1.Oml/l Grab 2/Week Contract Contract Mid Week

Solids

Dissolved 1.Omg/1 Grab 5/Week Contract Contract Mid Week

Oxygen

PH- Grab 2/Week Contract Contract Mid Week

Chemical 2nd Week
Oxygen Grab I/Quarter SGPB OEHL Ist Month
Demand Quarter

Kjeldahl Grab 1/Quarter SGPB OEHL Same as
Nitrogen above
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A1-2 ANGR 19-7/134 AREFG Sup I Attachment 1 1 October 1986

ANALYSIS TYPE OF SAMPLING SAMPLED ANALYZED SAMPLINGREQUIRED STANDARD SAMPLING FREQUENCY BY BY SCHEDULE
Nitrate .... Grab 1/quarter GPB UE-HL 2nd Week

1st Month
Quarter ,

Oi1l&Grease Grab 1/quarter SGPB OEHL Same as
above

.Total ---- Grab 1/quarter SGPB OEHL Same as I",Organic Carbon above
Total ---- Grab 1/quarter SGPB OEHL Same asPhosphorous 

above
yTotal ---- Grab 1/quarter SGPB OEHL Same as m

Cyan ide above
Phenols Grab 1/quarter SGPB OEHL Same as

above
Arsenic ---- Grab 1/quarter ... SGPB OEHL Same as

above I
Cadmium Grab.- 1/quarter SGPB OEHL Same as

above
Total ---- Grab 1/quarter SGPB OEHL Same as:Chromium above m
Copper Grab 1/quarter SGPB OEHL Same as

above
Iron ---- Grab 1/quarter SGPB OEHL Same as

above
.Lead ---- Grab 1/quarter SGPB OEHL Same as

above
Mercury ---- Grab I/quarter SGPB OEHL Same as I

above
Nickel ---- Grab i/quarter SGPB OEHL Same as I

above
Silver ---- Grab 1/quarter SGPB OEHL Same as m

above
Zinc ---- Grab i/quarter SGPB OEHL Same as

above
Total ---- Grab 1/quarter SGPB OEHL Same asAlkalinity above
Total ---- Grab 1/quarter SGPB OEHL Same asDissolved Solids above

..Surf ac tants 
Same as

MBAS ---- Grab I/quarter SGPB OEHL above

E-1O



ANGR 19-7/134 AREFG Sup 1 . Attachment 1 1 October 1986 A1-3

2. a. Site Description. Flightline. Drainage.

b. Site Location. 35 48' 25" Latitude, 84 00' 25" Longitude

•c. Sampling Site Identification Code. 0332-NA-002

d. Monitoring required by NPDES Permit No. TN0021954 (Environmental
Pr-tection Agency, Region IV) and Local Installation Policy,

e. Descriptive Paragraph. Monitoring site is located west (upt-rebm) of
the sewage treatment plant discharge. Flow continues on into Lackey Creek to
Fort Loudon Lake.

f. Organizations Collecting Sample. 134th USAF Cllnic/SGPB

ANALYSIS TYPE OF SAMPLING SAMPLED ANALYZED SAMPLING
REQUIRED STANDARD SAMPLING FREQUENCY BY BY SCHEDULE

pH Grab 1/quarter SGPB SGPB 2nd Week
of Ist
quarter

:1 month

Oil/Grease Grab 1/quarter SGPB OEHL Same as
Above

TotalSuspended Grab 1/quarter SGPB OEHL Same as
Solids Above

Temperature 100 F Grab 1/quarter SGPB SGPB Same as
Maximum Above

Chemical Grab 1/quarter SGPB OEHL Same as
Oxygen Demand Above

Kjeldah Grab 1/quarter SGPB OEHL Same as
Nitrogen Above

Nitrate Grab 1/quarter SGPB OEHL Same as
Above

Total Grab 1/quarter SGPB OEHL Same as
Organic Carbon Above

Total Grab I/quarter SGPB OEHL Same as
Phosphorous Above

Total Grab 1/quarter SGPB OEHL Same as
Cyanide Above

Phenols Grab 1/quarter SGPB OEHL Same as
Above

I

I E-1I1



A1-4 ANGR 19-7/134 AREFG Sup 1 Attachment I1 lOctober 1986I
ANALYSIS TYPE OF . SAMPLING SAMPLED ANALYZED SAMPLINGREQUIRED STAN.DARD SAMPLING' LREjENCy BY BY SCHEDULE
Arsenic 

*- Grab 1/ uarter SGPB OEHL 2nd Week
of Ist
quarterI
monthCadmium - -- Grab I/quarter SGPB OEHL Same as,.
Above

'Total - -- Gr'ab 1/quarter SGPB OEHL Same asChiomiu urnv

V AboveCIope Grab i/quarter SGPB OEHL Same as
.~ ',s.I*AboveI

Leadon- Grab i/quarter SGPB OEHL Same as
Above

Meadur Gr--ab i/quarter SGP8 OEHL Same as
Merur eAbo ve

Nce---- Grab 1/quarter SGPB OEHL same as
Above

Sicverl-- Grab i/quarter SGPB OEHL Same as
'Above

Sicer-- Grab 1/quarter SGPB OEHL Same asI
Above

Total - -- Grab 1/quarter SGPB OEHL Same asAlkalinity 
Above

Total
Dissolved - -- Grab 1/quarter SGPB OEHL Same asUSolids 

Above
Surf actants - -- Grab 1/quarter SGPB OEHL same asIMBAS 

Above

E-1 2U



ANGR 19-7/134 AREFG Sup 1 Attachment 1 1 October 1986 Al-5

3. a. Site Description. Creek Exiting Base

b. Site' Location. 35 48' 10" Latitude, 84 00' 35" Longitude

c. Sampling Site Identification Code. 0332-NA-001

d. Monitoring Required by local installation policy.

e. Descriptive Paragraph. Monitoring site is located near LEC Course,
where Lackey Creek goes through fence on to Fort Loudon Lake.

f. Oragnizations Collecting Sample. 134th USAF Clinic/SGPB

ANALYSIS TYPE OF SAMPLING 'SAMPLED ANALYZED SAMPLING
REQUIRED STANDARD SAMPLING FREQUENCY BY BY SCHEDULE
Chemical Grab i/quarter SGPB OEHL 2nd Week
Oxygen of Ist
Demand quarter

month
Kjeldah Grab 1/quarter SGPB OEHL Same as
Nitrogen Above

Nitrate Grab 1/quarter SGPB OEHL Same as
Above

Oil/Grease Grab 1/quarter SGPB OEHL Same as
Above

Total Grab 1/quarter SGPB OEHL Same as
Organic Carbon Above

Total Grab 1/quarter SGPB OEHL Same as
Phosphorous Above

Total ----- Grab 1/quarter SGPB OEHL Same as
Cyanide Above

Phenols Grab 1/quarter SGPB OEHL Same as
Above

Arsenic ----- Grab 1/quarter SGPB OEHL Same as
. Above

Cadmium Grab 1/quarter SGPB OEHL Same as
Above

Total Grab 1/quarter SGPB OEHL Same as
Chromium Above

Copper ----- Grab 1/quarter SGPB OEHL Same as
Above

Iron Grab I/ uarter SGPB OEHL Same as
Above

Lead Grab 1/quarter SGPB OEHL Same as

Above

E-13



AI-6 ANGR 19-7/134 AREFG Sup.1 Attachment I 1.Qctober 1986

Mercury Grab 1/quarter SGPB OEHL Same as
Above

Nickel Grab I/quarter SGPB OEHL Same as
Abovem

Silver Grab 1/quarter SGPB OEHL Same as
,- : Above

Zinc Grab 1/quarter SGPB OEHL Same as I
Above

Total Grab l/quarter SGPB OEHL Same as I
'Alkalinity 

Above

Total
Dissolved Grab I/quarter SGPB OEHL Same as-Solids 

Above
Surfactants Grab 1/ uarter SGPB OEHL Same as IMBAS 

Above

Above

I
I
I
I

I' I
I
I

I
I
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ANGR 19-7/134 AREFG Sup 1 . Attachment 1 1 October 1986 A1-7

4. a. Site Description. POL Tank Farm

b. Site Location. 35 48' 15" Latitude, 84 00' 41"'Longitude

c. Sampling Site Identification Code. 0332-NS-004

d. Monitoring required by NPDES Permit No. TNO021954 (Environmental
Protection Agency Region IV).

e. Descriptive Paragraph. Monitoring site is located at the fuel water
separator for the tank farm, to monitor the water layers

I f. Organizations Collecting Sample. 134th USAF Clinic/SGPB

ANALYSIS TYPE OF SAMPLING SAMPLED ANALYZED SAMPLING
REQUIRED STANDARD SAMPLING FREQUENCY BY BY SCHEDULE

Oil&Grease 15mg/1 Grab I/quarter SGPB OEHL 2nd Week
Oxygen of 1st
Demand quarter

5. Other possible water monitoring locations:

a. Cooling system blowdown, if not to sewage treatment plant.

b. Boiler blowdown, if not to sewage treatment plant

c. Air Samples ----- Probably not

6. Submission of Local Monitoring Results to USAF/OEHL: All locally
collected monitoring data will be sent to USAF OEHL every two years. SGPB
will be responsible for coordinating data submission with 134 CEF/DE and theI USAF/OEHL.

I
I
I

I.
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I . LABORATORY PERFORMING ANA LYY51bA. PEOUESTOR SAMPLE NO0

UU62UY 086215 LFFoc q
SAMPLE COLLECTICN INrORM .rOt.Z t.V1U 1voo 76, ''HALVS

it. GITIE DESCRIPTION ,AI.COPED

I. c~c OCATONN PWR AT IT WATNN ~ON-SITE ANALYTICAL RESULTS
4. IT LO ATC14O . LOW AT XTSIE 0. CA HER 0144 16 * TE TMP II. Im Its. visa 02

00006 00400 00c
GALIMIN *CUNITS MG

0.REASON FOR SAMPLE SUSMISSION

086209 __NGROU P A0861 ION GOU 0821 ION GROUP

Chemical Oxy gen 030ARSENIC 0I BORN0?02IDemand T ___.____I__1__

CARBON as C Dissolved05 100

0 AMIM 113 02 <CLRD 04

086210 T1014 GROUP S
._L 071114161306 Ia 110 3 4 COLOR 00080 Units

OIL & " OAS CIIILOItUUILt -1032S FLUORIDE 00951
YREON-IR Mm h& 00560 . 1Imvln ________

copprR )104 1042 Rsidue Fil- 005)5

086211 lrION GOPC' <Rsd
rOTAL. IRON 0,04 05..f.O...... FIJl ,SS) NoI03

9AWOZA .aN 00610 LEAD 01049( 0 031", C Reide 00500

es 000 I NReiu
.V Rouct.mythl 0620 ) 16ANGANESE 0105b 01055 vlffl 00

MITPJ as P 00615 MERCURY 7197900 specicwe 000______

M /7LDA 00, 2 NICKEL 0106( 0O1067 SLFA 7E 00945

PHOSPHORUS 70507 ZLNU UFCAT
Op~~MBA as4 LAS :me___

It=OSPHORUS; 00605 t 4 SIVR 001 0 60? TURBIDITY 00076 Units

~~jc 
qiM, ____A_

CYANIDE '0720 ,A MAGNESIUJM 00925 0097

CYANIDE Frt..
Aimbeneet IS 00722 POTASSIU16 00935 00937

SODIUM 00930 1~0929 PEEVTO RU

INON III T P/ AAEE

.@t!ANIAAlIrN REQUEST10,1 ANALYSIS CHi~.~ ,)~ Z EEMIST

IkFSC Fom 3145. DECS 85~ &o~u~aiog.bCSS~jE NON-POTABLE WATER ANALYSIS
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*, SORAT0RY PERFORMINGANAL V'Ib 4. REOUESTOR SAMPLW NO

U8621 6  086221 kp
SAMPLE COLLECION INFORM ArgON t. 01. 1 ~ k *tvoe . DATE ANALVIIlS

7. SITE DESCRiPIIONz)k %' 1 -S , M

4.ST OCTO O LOWMATE ATSIT L 0. WEATHER 01.04? 1S. WATER TLMV 117. AT If.c OI. MrO'

*e. COTELUCATIOw OC11.010 00056LCTOSNA 10. RESUL TS Of OTNER ON-SITE ANALVSS

18. AIMPLIGw TCCNNIOUC 14. PHONE NUMDER 1  A

to. REASON FOR SAMPLE SUBMISSION __ _____ 1fl s-nR'

086216 flN OUP A 08 6220 U o.R~ IC086221 GROP_U ZTAL MO/1L I C/ M/U kmieoCS Os'yet. 03 40 /0 ARSEKIC -10D fr1 BORON *AL2 M at
D~emd 7o_____ /0 01022
Total Organic *(f.1) BORON. U.
CARBON as C 0640 t iARIiJI, U,11105 0100? a Dissolved 01020 a I

CAnAIIIaLI _01025 ;1027 < ) CHLORIDE 00940

PRESERVATIO14 GROUP 6r-cliUOMII 0303 (II("34 < T COLOR O0W Unitsin PARAMETER TO T AL MG/L
OI III GREASE1U

PONIMehd00560 0ix.&tn 16.32 FLUORIDE 00951

COPR 41104 01042 Residue Fil- 00515COPPFR -- a tetable (TDS)

086217? RU Residue Non oo
3_TA IRN 00 05Flit (SS) ________

ANOMI so NV 00610 LICAD 0104 0lost'~r Reidue 00400

CJTRod. Nt o 02 MANGANESE 01056 01055 Rladjo 00505

MM711 as Nv 00615 MERCURY 7129 71900 specific 00095 5LawA..
Cond~uctnce_ _____I OAL ELDAN~NCE 

'. SULPATE 00945NI7XOGE o N 00625 0ICKE 01065 01067 8#5 04 1______

-PHOSPHORUS 70507 SELENIUM 01145 01147 SURFACTANT'S 38260Ovth.P~d.P a ________ * MBAS asLAS _____EPHOSPHORUS 0066S too SILVER 0107 1077 'r- TURBIDITY 00076 Units

15:P \ ZINC 01090 1092 L ... i
0862 18 %TION ROP D (1, CALCIUI 091096

:OjAL M 6 L aCo 0 _____ _____

CTANWZ (7..'),- M6AGNESIUM 00925 100927
D?________ so Mg 03 __ __ __ __________

Amnble to CIS 00722 POTASSIUM 00935 00937 * _______

CyISODIUM 00930 410929 **_______
086219 ATION ROP C L-t- PRESERVATION GROUP J

*AFSC Form 3145. DEC S5 1111111 CIAM RM20. MA .wCH OSOeb L TI. NON-POTABLE WATER ANALYSIS
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AVORATORY PERFORMING ANAI.Yllb 0822 062 4. REQUE5TOR SAMPLE9 NO

SMLE OLLECTION NF 0 R ArION 1,04I RECIED ev 0. DATE ANALYSIS

_ _ _ _ _ _ _ _ It L,%V 1 SQ_
________________ON-SiTE ANALYTICAL RESULTS

AIT LOCION No IS. F691955I AT UII 0 ET94 o.31 o AE ~~ 7

00ose 000 Ic 00400 60SOLm
SAL/MIN IC UNITS :0/L

it. COLLELCTION DATE/PECRIOD II. COLLECTOR'S NAMEC 1S. RESuLTS OP OTHER ON4-SITE ANALVIIES

_________________ Its str fce Ira / I.I ror

IS. AMPLANG TECHNIQUE IA. PNONL: NUM89R 4j$sf L,9C Cnr'4v11L

"a. REASO. FOR SAMPLE SUBMISSION

/ 'TED AND RENCLTS

086222 TIN ROUP 086226 tIONGROUP 02 . 08622? TION GROUPG___

OTM. SAW L - 1. a OTA P" OVAL MC/L

Chemical Oay Son 03407REI

Demand ARSENIC___310c 1002 It B. ORON 01022

Toal! Organic Blo 307DsOON.002
CARBON asCIJARIIJKI DORON.01070120

CAlISLI 01025 10 27 a CHLORIDE 00940

PARAMETER TO TAL Mail. 111,6HI 0103 !L:!!, 5,[ COLOR 000S0 Units

OIL It GREASE 006 CIIIMI6I3UM FURD 05
FREOtI.IR Method ___1__32_ FLUORID 009_____1_

COPPFR 411040 13042 Icibu FilS- __________

0823 TION GROUP C (I0SReaidia Non 053
TOTAL NIG/L IRON__ 010__ 04$ Fill (SS)000I

AW0A asN4N 006J0 LEA 0149 $ 00500

(s E7 as N 060Residuea00
jCE nodwel. Moth 060 2-. MANGANESE 03056 01055 Volatfile 000

XVNIRT as 061 MERCURY 73590 71900 Speifi 009 paths.

OTAL KLDANHodcac
NITROON cArN 025 NICKEL 0306 03067 < s ) a SOAT#094

_________ ___0___ as___ P MEAS as LAS 0S

as ____US_ SILVERIM oas:i _____ UF~T s

0822 TION GR!OUP 0 [IJCALCIUM 00915 00916
OVAL * MG/I. as Ie

I.'070 0 MAGNESIUM 0092S 002
CYANID o4 T as ME 00202

CYANIDE Free.
Ameanable tip CIS 00722 POTASSIUM 00935 00937 0 _______________

08625 ~ GROP CSODIUM 00930 910929 0
sTIO GROP EPRESERVATION GROUP J

PHENOLS 32730 10__ ARMTR_____

1. ORGANIZATION REQUESTING ANALYSIS CHEMISTI

T50i EINifl1f f '
REVIEWED By

APPROVED oT

AFSC Form 3145. DEC985 RMui.CUAMOM0Im'*3aWKCbosouu. NON-POTABLE WATER ANALYSIS
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/I1lA11LRATORY PeR? ORMING ANALV51b 4. PEOUCITOR SAMPLE NO

086228 086229

SAMPLE COLLECTION 104OR ArSN . ATF E"L V S AEAAYI

L ST OAINN S IOAT TTE a.CANN ON-SITE ANALYTICAL RESULTS

I. COLLECTION OATIIPCRIOO jIa. COLLEC TONS NAME 19. RESUL TS Of OTHER ON-SITE ANALYVSES

I& S1AMPLING TECHNIQUE jis. P4omc NuNSemp P C TA'-k

IS. fOEASON FOR &AMPLE SUUSSI5ON

ANALYSES AEOi.LSTED AND RESULTS

b86228 AINGOPAPRES RVATION GROUP F PRESERVATION CROUPG

TOTAL LMO'L j PARAME TENt L"SS IOTAJ PARAMETER TOTAL MG LI oI chlal Osgn 040 < 0 AREIC 300002BORON 01022

Total Oreanic JRIM 110 30 BORON, 32
CARBON as c &010- DissolvedICAY)M3I. U1025 030127 CHLORIDE 00940

IDS22 -I - - I ______

ATIOtJ GROUP 8S71O31 110113 OO 09 nt
TOTAL 014L Un.tII OIL ~ ~C VED * ~ a~In 1.2FLUORIDE 00951

FREON-31 Kmedh __________1 01032____

COPPrR (.1040 01042 Residue Fil- cosIS
-- g teabls (TDS)

PRESERVATION GROUP C IO01s.04SResidue Non 00530
PAAMrtrEP TOTAL MGIL RO 04.045Fiat (SS) 0

A NZasN 010LEAD 01049 01011 Residue 00S00

_pTRA TE as N Roeldue
EcE M.A.ut. Method 00020 * MANGANESE 020$6 03055 Volatile 00505

I.NTDJIE. .. N 00615 MERCURY 71190 71900 Specific 000oo"ho
_________v Conductance________

TOTAL JEA8L002 SULFATE 0094S
NIT0OEN as N 025NICKEL 01065 03087 a _________

PHOSPHORUS 70507 SELENIUM 01345 01147 SURFACTANTS 38260
Orh ___4_ -s - aImgAS i LAS _____

PHOSPHORUS 00665 SILVER 03075 03077 TURBIDITY 00071' Units
-. a0 P a__ _ _ __ _ _ _ _ _ _ _ _ _ _

IZINC 01090 01092

PRESERVATION GR:OUP 0 CALCIUM 00915 00916 M
PARAMErTER TOTAL MC/L as CS - a i _____

CYANIDE 00720 MAGNESIUM6 00925 00927 mZd
_____ _____ as ME 0 1 _ _ _ _ _

CYANIIDE FrOee.M 095 03 ~________
Aaewable to C1 a 00722 POASU -03 103

SODIUM 00930 0)0929

.PRESERVATION GROUP I PRESERVATION GROUP J

SARAMETER TOTAL _______ _____ PARAMETER -

PHENOLI 32730

ORGANIZATION REQUESTING ANALYSIS HM~

REVIEWED my

APP NO VED by

AFSC Fom 3145,DEC 85 aKPUUAM FRM 20. MAII 3, wwICNS01110E NON-POTABLE WATER ANALYSIS
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2. LABORATORY PERFORMING ANALYS13b f 1I6. MeougSiOft SAMPLF NO
0 4 20:77 0 42 0 83

SAMPLE COLLECTION INFORMATION I. OATE RLCEIV90Ov SY . OAT a ANALSI
SITE GESBCAIPTION LA UpC9

I ~' - ______________ON-SITE ANALYTICAL RESULTS

00050 or to O 0040 00500
1.a SIELOAiO AIN C IUNITS MOILI

It&. COLLECTION OATE/PERIO0 18. COLL CC TOMS NA&AC 1S. AtESLL TS OF 0T-4ER~ ON.SIE CA KA L4SKI

__________________________ ______ T~s c..j7ce/&z6 .57C I.S loc#91fl

13. SAMPLING TECHNIQUEL 14. PHONE HUlimER 1%..is _j 4-i OIO '
_________________________________~vi __ _ _ _ _ __ _ _ , -', ( r,15,porhYr 'J7O-'v

Is. REASON root SAMPLE SIJSMISSION

042 082 -eSTEOAND RESU TS

UA2077 /ATION GROUP A( VFAIONGRoUP F IC ts042083 VTION GROUPm_
_______TOTAL &A@/L P A.A.CTER O1S TOTA -- TOTAL 14G/L

Chemical Oxy gen ( OC,340Z <i ARSENIC 0OR0 010022Q *
Demand 002 0

Total Organic 110640 ;L BIRU to 10 ORON. 0A02
CARBON as C pA. AIM 10 10 Dissolved 0102

CAI)MTIUM 0102 0!1027 CHLORJOE 00940

D4207 %#ATION GROUP 6 COhROMIUM 0.10 (134COLOR 00060 ni

OIL 6GREASE ------ - *om
FREON.IR MoUho4-.-* .iCA1' axva, n 01032 FLUORIDE 00931

04209 ~COPPFR 01040104" -7 ~ ;~; 00513

TTL WGL IRON 01046(101043 <( 0 Fols

NORAeeat 00610 * LEAD 01049 ,S '15 < o -ic Re*al* 00300

Cal RoAaeI. iAe ahod'S0620. MANGANESE 036 01055 veos.,n.050

A'ITPJE *a N 00615 * MERCURY 7119 7peci00 b oots
________________~7190 <________ ______ Coniluctsnce ______

07AL K)ELDAHL NSCUE 016 6 PAT7E

PHOSPORUS 050:SURFACTANTS 3S-0

Oftho P04 so P ______ ______* MA .LAS 38!!,. 2-

PHOSPHORUS TotS I'sVE 410 *s07? TURVIDITV 011 nt

ID42080 ZODC 0 10 9<'091: .50 X* ~T4 -
VATION 0 ROU P 0 CALCIUM 00916 00916

PAAMg&ATt0 TOTAL §4/ a_____ as_____ _______a_

CYANIDE -0720 0092S 00921 ______

CYANIDE Fre. 0OASUM 095703
"aftlml mo Cis 100722__ POTASIUM0095 0037

- SODIUM 00930 100939 .
0420LO RATION GROUP K k~k I PRESERVATION CROUP J

PHZNOLS _373 <10 _____ PRJI S

1. OROANIRATION REQUEtSTNO ANALYSIS CHEwIlST

_____0 ___p____________ -pSL U

AMSC Form 3145, DEC895 RSIUUPR2IUAS.SOSM~l. NON-POTABLE WATER ANALYSIS
E-20I



*LASORATON't PERFORMING ANALYSIM 040R %&PL. At~uES OR SAMPLE NO

06- -042 084 042090 ,4l2o 1eOY/6000
SAMPLE COLLECTION INFORMATION OAS REEC0MT .OAI ED.Y--

SITE 06ACR'PT1,5" .. D C 0o PACV\

1.1 *~,ON-SITE ANALYTICAL RESULTS
SITC L ~iON NM F* R XA SIT Ia. wCA NER1 _w0r*41 to. WAT to TgMP I?. P.

00009 01 0 00.00 003000
, a L /MLIN4 UNITS b0 1L

I-. COLLECTION DATE/IPIRIOD 12. C06LECTOamS NAME 19. RIAL To OF OTmCI
1 

ON-SITE ANALVISES

SAMPLING 7ECHNIQUE IA. PHONE Nura( -FL.uI a C nz 9 R . (,P 71 -

*REASON FOR S&AMPLE Susmissi-ON

042089 $TED AND R E4 4290.
2 08L 'AAM TICR GROUP AIO TA GRO P_1__$R SE VAT ON GRO P__

Deman P T j~ARMERNI S 010 O PARAMETER TOTAL SMC/L

themand AREI ORON 01022

vial Organic 100 AUM lOS007BORON. 000M
ARSN CDMuM - _________a Dissolved a I

CWIk 010 01027 <1(0 CHLORIDE 00940

04209g ATION GROUP 8 R'p.U&
- TOT AL CoRtfU 010304 34 C COLOR 00050 nt

IL 013 ORe.. FI*I-.-N*MULUORIOY. 00951
FrEot, M dFod 00560 * Ieeeet002____ ______

COPPFR 0104 01042 0051ra1.(TS

L *.6 IV 00610 - LEAD clod# Roalch. 00300

TRA7 as. N
C41 Roduct. Method 00620 * MANGANESE 01066 01055 00M,*5011

I 7TRITZ a a N 00615 MERCURY 71s59 1500Conct..,jm

TAL K £LDAH4 SULFA TE 004
TR700O so N 00523 NICKEL 0106( 01067 \ae( * a SO4  e

OIPISORUS 70507 SELENIUM 01141 01147 * MURA T ANS
004

Sp65 . IL VER 010? Z10 </C)-

U04208? __ZC01 0-09 2

ON GROUP 0 I CALCIUM 00915 0916
LAR*MECTER TOTAL M G/L *a Ce a ______

CYANIDE o MAGNESIUM 00925 00927ZI

9 0df to- Cl 72P SOD IUM 00935 00939 a I _ _ _ _ _ _ _ _ _ _ _

04ON8 'lo GROU U PRESERVATION GROUP J

PNENOLS 730 < QPAfAM1Cf

ORGNITION PCOUCSTIGu ANALYSIS C~~s &C, r 1
x/~~ is ~ r-ty-yf,1rP
REVIEWED By

APPROVED sy

U C Forw 3145. DEC85 mm~u'siA~oI.sA'A.w 6a111Omou.NMON-POTABLE WATER ANALYSIS
E-21



r. -nISATORY PEOXIMING ANAL .1% . LAS -A-,PLE ,, . OU 1ST ORSAMP. o NO

015360 015361 (P7 cc6~
I SAPLECOLLECTION INFORn.ATILUN CC I .01 ALCISIcor " " °/' ° '' , I.. ' - I '. . , % \ t ' z .,, . , \ I

1| TE LCO'I? ; P,- ATI" ON-SITE ANALYTICAL RESULTS

It. Bilt LOCAlTiONNO is. FI. OlC*RAT[ AT ITE I1o. wXITH ;, oco,'. Is. ATER EOP i". PI4I G, "I o o I IoS. D oi oo I

S AtIJmIN .0 CNT me/l

I-L LECT O. .AT I .s1,0 o. OR o . C~vLISOr OTHER 0:5 ONGIY ANL LS

I~~~~~. "-t P "' I-I "

15. EASON 104 I " - - .MISSION

015360 ... I/ ANALYSES REOULSTED AND RESULTS _OO____ 00010___ Unli___

104 SOUA PRIES vATION GOUUP F PRESER ATION GROUP G

PAA M14ETER TOTAL MO1A /L PARNAMET i0 I A FlTA PARAMETER To TAL MG*L

Chemical Onygn oo
Doend 640340- ARSENIC 01000 01002 BORON 01022

Total Orgenir 04 AeMBRN

11 * O- a C I I oc? Dissolved oo.1

D15361 oAo CADMIUMI 01035 0102 CHLORIDE 00 !40

-- _" n--
P s o, s I I CR.1,. I ooUM 01030 1034 COLOR 000 0 UnI

OIL & GREASE 0560OIU 01032 FLUORIDE 00951
FREONI" I"het IlI..valen. 

IilcoppR 01040 01042 Re^du " lo., 0,, 0051 5

PRESERVATION GROUP C Residue Non~ 00

PAR& LLETER TOTAL 11091L IRON 01046 01045 a ill 005300

IA-A-OIA *a N 00610 LEAD 01049 0105 1 goolMow 00500

A:. $ITPATfa a N gooldko GSO

_ _'" "+ _ _"+ ' _ _' €  _ _" _ _ I I
CERe~oct. Mom~od 00620 a MANGANESE 01056 01055$ Volatile I

IrT
A

ITE as o 00615 MERCURY 71190 71900 specific 00095 P-hIe
____________ * Condluctane

07AL EJELDAML SULFA7T 094
14171110 N aN 0bSa ICKL 01065 01061 0 00504

PHOSPHORUS 70507 SN SURALAS
OflMe Pod as P SEENU 01145 011471 MSRoFACTS -26

PHOSPHORUS 006 IVR 005001TURBIDITY 00076 Units

III_ ,oo,___ Ioo,_,_,_,_.____ /"so P+ m 0 - I
t 1ZINIC 01090 101092

PRESAIERATION GROUP 0 CALCIUM 0091I 00916

_ _ 
.3' _ _.

PARAMETER TOTAL 411L aseI
CYANIDE 0~07 20 MAGNESIUM 0025 00927 * _______

Amona~ a c 1  072-22

CAenoo CID S 00. POTASSIUM 00935 100937 i

IL LSODIUM 00930 00929I
PRESERVATION GROUP E -RESERVATIONGROUP_

PARIAMETIII TOTAL 5A6L 1_____ -L______ PARANICTER

PHINOLS 22730-{ I______

I. OOANZAIONREQESTNG CHEMISTI

REVIEWED ev

Ile ee J) (7APPROVED Ily

AF2C em 3145. DEC65 A flD-POTABLE WATER ANALYSIS

E-2 2



LAOAORY PERFORMING ANALYSIb LAS SAMPLE 6 **S. ' aouESTOR SAMPL N b
6,6 -101 5O603352 (, 6 1 1O(I

SAMPLE COLLECTION INFORMATION LAO C. M*ID NL

V!:) ~ %N

S.~ ~ ~ 1 nIELCAINOiAR U.1 ?.ON.SITIE ANALYTICAL RESULTS

6.ST OCTO N L0*RAT6 AT SITE Ia. WCAT6,4ER1 VA9"If'p1 PM 9

00 9 10 .OI ts w ill In 00 0

76 AL/MIN C UUSM~

16. COLI.ECTION OATEL/PIKOD Ia. COLLECTOR& NAME IV R9SLS0 OTINR ON-SITE6 ANALVSES

19 SEA01,1 FOR SAMAPLE 3USMAEiSSlf'

015346 01535 STEO AND RESULTS 015352 NO UIst

ION GROU P 4ON GROUPFt a I--
PRM EW TOTAL "a/L- PARAMETER 1085 TOTA h______ PARAMETER1 TO TAL 646fL

Dean :s0 ' ARSENIC 01000 -.:; -I I --___ _ a__ _ _

CARDON as C 064_____ -AII' 4-0 -l isle

DS37CDIM 0102S 1027 - 'I6o CHLORIDE 00940

ATION GROUP U _ C111401uM fuoto 0 ) 04 COO A'l nt3 PARAME I= TOTAL ML4 NUMIU L OO 08 n

OIL II GREASE CRMU o2FURD 05
FREON-In MuIhse.I 0560 ItauavaI ant 01 FLOIE 05

ICOPPirn 010401 01042 (~o ReSIdue FBI osi 3 2
/7 N Z el~ir (TOS) _____5_5___

0134 -IRN01046 045 CC Flit USw ______

AOHM at IV 00610 LEAD 01049 1033 Re~*00500

I0

0i etc.Nta,4066 2 5flANGNES 010$1 01007 Vted)*I

- 015349cfi 099
NKJT Aof O NRU 001 Macp 7ALU 109cf5o 00930t~c
roA .. LV TOAL MGL * a

*IKI ug 00925 0092 * 0_______
NIT R O G E as *oN 0A C2E 0S0U M1 . U RgC

PHOSPHORU F 030. 5U9IM 114 14 SIA sLI 320

PHSPHOR Sc 00722 POSI UM 0107f F1o01 A TUBDT __00____Units

(SOD9A~o p~opCLIUM 00910 00916** ________

_________ TOT_ AL ______so ____

C YANI AI RVUeto.ANLYI

1.OVCAN F TOr315 EC 15 RTI LSMPA.P5VNEN0OLI NO-O A AE ANALYSIS mtqT C

r E-2 3



2. PLANUX-ATflv PERFORMING ANALYSIS 1. tA9 SAMPLE '[;* aOUESTOR SAMPLV NO

c~7  -015339 015345 9 ,'~

SAMPLE COLLECTION INIFORMATION L.AeCo.PLETED

p :. r ON-SITE ANALYTICD.. RESULTS

0. ,1 TI O N NO V.tOm&I T 19 . W1EATHEIR OQ042 go. WATIER TEM I 015PmulS DIIg@S 000 00400 9909

ALIU0N C 1 UNITS I MG/L

II. COLLIECTION DATE/PELRIOD 32. COLLEICTORS MAMIE It. RESUL TS OF OTHER ON-SITE ANALYSECS

I.SAMPLING RCMIQUIE 14 MT NA7R741f As~~r(t L-ffZ or- ('Ate,'-

os. REASON Von SAMPLEC SUSMISISION r c

015339 015344 TED ANDORESU V..S .015345 NOUP

- rioN GROUP A lIONGROUP or ___GROUPa

PAOAM6TCP TOTAL M G/L P A R A mTER Of$S TIOTAL MO/t PARAMETIER TOTAL "GIL-

Chemicael Onygon e OO 12
Demand 0,40 a ARSENIC 03000 021 002 300 0302 E
Totl Orsenlc OARON 01020 E
CARDOI4a C (00680 3AU tolOOS 0300? p9J ofeisVed 02

IV CADMIIUM6 0302N *1027 IY CHLORIDE 00940I

_______ .TN CIII4OMI11UM CO1O 30 134 COLOR 00010 Units

IL RE CNO Res1de P1 0053
5gAE ~ 2F IIEMU 03032 FLUORIDE 00953

FZN-aRt Moth*.f 00X lmvaela________

COPFR 0300 42 O rabla (TDS) 9
015341 ON IRON C0 03046 03045 . f Rteai,. Nen SSO

T-A A G.L C---'___ IRO A Fill (IS) e3

AWtNAaaN 060LEAD 03049 30531- _______930

UITAT7 as N al, 005
CE Ro#-;1. Method 00620 MANGANESE 00OtOSS VolatIile 000a

mTrPJTE.soN 00635 MERCURY 7159 73900 (1specific 0005opsheSConductance

OTAL K BLDAH -,, NICKEL 0106 0367 O *884 00 ___45_

NITROGE ON IV 25 a ____''1- ___

PHOSPHORUS 70307 SELENIUM 0114s 03347 SR ANS 320
1thp P04 as P 0 MBAS cs LA

aHsPOS 00665 15 SILVIER 0307 _0077 < 10 TURBIDITY 00076 Unti

ZINC 0109 01092 (o *E

015342 ATION GR:OUP 9 ) CALCIUM 001 096MS- TOTAL M6,1 M*. c.u 009,5 00936** ________

CYANIDE M&GNES0UM ~I
CYANIDE Frreq., as Mg_____ 

______

Ameonabie to Cis 00722 POTASSIUM 00935 0093?

ISODIUM 00930 00929 0 -

01 AllaN CROUP 9 PAME1. ION..... .3OP

0133 TOTAL IV6/L -

PHzN 3272

1. ORGANIZATION AtASTING ANALYSIS

SIIN M US$,F CZ~/LtZc- REVIIEWELD Iy

e'( if1 (/(,k APPROVED y

APSCFornn3l4B,DECSB K rasmsooM0. *.c.SSLE NOW-POTABLE WATER ANALYSIS
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&LAVORtA7ORV PEFIFORMING 'ANALyS. 1. _A9 %JkmPLr 14. SMEQUESTOR SAMPLE NO

015353 1 97 90"
SAMPLE COLLECTION INFORMATION 9. l.ARFAC1 o cOMPETE dAV

1.~~~~~ 2' ITm d 11

B.SIE .CAION 13.~ ON-SITE ANALYTICAL RESULTS

a,0015000

J&. C06Li.CC TOM-$ N4AM9 it. RESuL To OF OT0NEN ON-SIT ANALvasE

I& BAPN ICCN4MIQVCE Ia. PNONE, NU @lt61Ri

"Pog Rae0~Pr APCSSISO

01553358 ITEO ANORESULTS.
IO GRUPA01 owGROUP P. :15359 TION5 GROUP)

PallamsyE I TOTAL mc/L- PARA-AETER01 csF IOAL AN & 116 sOTAL RA A

Chomscal Onyven 00- Bono" 01022
Domnd- _p--& , ARSENIC C, 10 40 1002

Total Otgena. o0ss0 NARnuuM BORON, 01020 E
CARSON as C 4~1005 10,00 Dislsolved a

I134CADM4lIUM 010251 1027 C)a CHLORIDE 00040

PAAEE TO RUP~L -CIII4OMIUM 0 10 3 0l034 COLOR 00060 UnitsIOIL a GRE[ASE CHROMIUM 002FURD 05
FREON-IN methot _____________ a___

COpPR~l 01040J1042 <. Rosidue Fit-
gi53~ .- ,~\~LO loable (TDS)

tiON GROUP Ci, Residue Won 00S30
-A a OTL 4 IRON 01046 01045 AC% F() ________

'~LEAD 01049105-
00610A 01S. a# Nj 00500

CieRoamg. Method 0620 MANGANESE 01056 01055 Vol00505

*fTlrIT aeaM 00615 MERCURY 71690 71900 ..... Speclflc 00095Jan~
Conduelenee_______I OTALI KIELDAMf SULFATE 00945

W17ROOE a 002 NICKEL 01065 106? ac SO4 a

PHOSPHORUS suRFACTANTS 80
PIOPMRs 70507 SELENIUM 011411 0114? MlEAS sa LAS N.26

PHOSPHORUS - ~~SILVER 0107 01071A TUBDY 007Unt
so P "

ZINC 01090 1092 Udl , 0

015356 ATiON G'I) C CALCIUM 001 oo9ig M
TOTAL. 64I seC 1 so ______

CYANIDE 1~020, 10 01 MAGNESIU 0092 00927

CYANIDE Fe.
AmoWe te Cla 100722 * POTASSIUM 009)5 0093? a _______

SODIUM 009)0 100929* ________

V15357 I~~R3ERATION GROUP RS TOaCU

1. ORANIZATION REQUESTING ANALYSIS " SO b-

AFSC For 3145. DEC65 NPSAMC) ORM oi. mAR. VW is 0SSOLET. MON-POTABLE WATER ANALYSIS

E-2 5



' I
11. O *4940- PEOIPMINC A3ALvSl b  3. LAS SAMPLE NW'VES' 4. REQUZSTOR SAMPLf NO

066180 066181 .1,, '-,S

SAMLCOLCINIFRIAIlm.c19 lae Is DATE ANALYSISs

SIT11 OEtsCRIPTSOML LETON INOMAI LRIC AU' S Compt.&T&OI-8 Orr.I,,'r stCi-., 0 i2 57 ON-SITE ANALYTICAL RESULTS .

41. 879 Lac&* N OWRATE AT siTL I. WEATHNE 0001 IS. RATER TaP m I. P 15. Is. 

,o0'. "a Do ""* I got

S ALTMIN C IUNITS 6I

It. COLLICTION VATIPERO In. COLECTCOS NAME. IS. RSULT9 OF .g- ON-SITE ANALIES,

IS. SAMPLING TS6CNSOU Is. P.4054 NUMOE

I. EASON PoR SAMPLE -SUBMISSION

066180 ANALYSES REOULSTEO AND RESULTS

_ _GROUP AkMPRESERVATION GROUP V PRESERVATION GROUP G

PARAMEcTEr ICJTALI MG/ L PARAAMETERpk 0555 IOTAI at PARAMETERA TOTAL MOIL

l.mfld 030 ARSENIC 01000 01002 BORON 01022 i

CAitO... c U06_ ARIUM1 'o0 01007 BORON. d0020 IL
CABO -s - Dissolved_______

066181 - CADMtII16. 01025 0e11? CHLOPIDE 0.910

_.-- _.. _-_ GR.OUP a CIII4OMIUM (.1010 0034 COLOR 00090 Units
PARAMECTC" TOTAL lwG!L Jh____

OOIL & C CHIROMIUM
OiLt t M EIVED lIesuvoIent 01032 FURD 05

II .oPpFr 01040 01042 Residue Fl- sIs1 1I I 9 Icrmble (TDS) _ _I

PRESERVATION GROUP C Residue Nona on. A.AMI.O OTA M,,L IRoN 01046 01045 . 1

AONA so N 00610 LEAD 01049 01051 Reollue 00500

m- itAd(T E
r  

. N m o g wuD0O 0

_611 Ito€l. Method 00620 * ANGANESE 01056 01051 1 00505 3
mrIJr , soN 006151 MERCURY . 73I0 71900 specific 00095 "hoe

____________ * Conductance

rOTAL IELDAHL SULFA 7 00945

N1 MO E oo,,oe. N 00625* NICKEL 0.6 0I6 8 0
SURFACTANTS 320

PHOSPHORUS 7050? SELENIUM 01145 01147 SR .A S 42ph. ]P Oe .. . ,__ _ _ _ _ __ _ __ _ SI M AS s LASI

PHOSPHORUS 006,! SILVER 01075 01077 TURBIDITY 0007, Unit.
ofeP 0 _____

ZINC 01090 01092

PRESERVATION OR:OUP n CALCIUM 00915 00916

PARAMETERt TOTAL MS/L as CS e**-

CVANIDE 1.0720 LIAG14ESIUM 0092S 0092n

CYANIDE F-ee.-. I
Amenowelos Cis 00732 POTASSIUM 00935 0093? * _

SODIUM 00930 00929 P V R

PRESERVATION GROUP E PRESERVATION GROUP j

PARAMETER-- TOTAL J*6.L PARAMEtER

PHENO 5 32710

. ORGANIZATION SRQUESTING ANALYSIS CN9MIST

k (I
"*"A ""* I

IkFC Form 3145, DEC 85 rIC$umoomaU0 o,..mio.A32.w moiCNSO t.f NON-POTABLE WATER ANALYSIS
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.'LA#44*0"PVORMIC- AN~vS~b3. LAII SAMPLE %L'W~t 4 *09TRSM!N

066173 066179 A? Foo,

SAMPLE COLLECTION INFORMATION 9EVDa ACAAY10LD cow,~[D l.DA' 6g I.ygo

• -T 6 r~ I, ,, ,€ , ,, , I.' ONf L . _ qt .a & ' c . a .! .. -2. 1 57 ON-SITE ANALYTICAL RESULTS

#OTC LOC ATION IO a. V.O*REATL AT SIT9 10. WCAT*4Em 0094. so. "&At 0 TEMP F.F Ia'-C"O

0 oooc I o o0 o olo o 00 800

6 AL/ N C UNITS Ma/L.

* COLLCTION OAT9/PlRIOD 12. COLL CTORS NAME IS. RESUL TS OF 0iNE0 ON*-STE ANALYSES

______ -( 'ffTk /Lf7I,,"e £,JSi-

S 8AMPLING TStdNIQUE. Id. PMONE NuMort

A RAGSON FOR SAMPLE SUBMISSION

- 066173 ANALY 066178 AND ESTs 066179
GRU AlN;Gt 2: GROUP 6k1-

P Alt AMtL V i It TOTAL I/. PARAmETER 0155 ITOTA PARAMETER TOTAL MS/L

hoomIgal Oxygen 4Us-3-I ARSENIC 010010 ioo j OO 12

AinI Osrn C BARIUM U1O0S 01007 BOONd 01020
ARSiO....~a Dissolved

066174 CADIUM 0302 01 < 0 CHLORIDE 00940
GROUP U COR , c

- CIIROMIIJM 01030 134 a j CLR00050 unitsPAR I £ MG/L[ ___________ - -- ...... _____

,I. IL Eimi VEL CROMIUM
REO1.-IR Method O .- 0 Ilemovalent 01032 a FLUORIDE 00931

Opprp 010404014Residue, F11.
066175 )0PRn loble TDS) a

-.- __-"_" o. ,ROUP IRON 0304 00 ,100. R°Ie 000

_A.3AM"LLR TOTA /L _____ . de IRN 00<-T4 ilt (8S) 003

VWNou a N 00010 LEAD 010010 C 00s00

PT1 TIE 71 aN Roem00
%.. 0 120? - \t) 4CI MANGANESE 01056 01055 Va.,.l 9005

Specific
,,TUT ,e N 00615 MERCURY 7190 2f Conducisnee 00ots

)TAL XJELDAML SULFA TE 00945
,ROo,I N 1at N NICKEL 01005, 11067 . . 0.. 0

SURFACTANTS
MOSPHORUS 70S07 SELENIUM 01145 01147 SsACAS

pthm, P94 p P I __ASasLAS

HOSP.ORUS 005 6 3 SILVER 01075 ) TURBIDITY ooo Unite
IP 6.3__ __ _______ p ___ ____

066176 ZIC 010900 .. "-5 0 1 . /o~

GR OUP CALCIUM 00915 00910
PARAf"MTER TOTAL M as Ca a I

VANIDZMAGNESIUM 00925 00927

VANIDE Free.
menble Be Cl. 00722 POTASSIUM 00935 0093? * I

066177 SODIUM 00930 0099 2

"-_ _ ROUP tV I PRESERVATION GROUP J
|PARAMETERll TOTAL. I. PAAMEER ~

ORGANIZATION REQUESTING ANALYSIS C1MLMST --

REVIIVEWO by

APPROVED BY

'SC Fom 3146. DEC85 SLAmoor0.A S$30. uoAC , to ;So NON-POTABLE WATER ANALYSIS
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-7

Lf. LAORATORY PERFORMING ANALYSIb 3. LAB SAMPLE I UE 4. REQUCSTOR SAMPLE NO i
I . l i,.(,. -- L. LLL.oo, 0001,

d G 61 - IouT[•car K fees*A~l AA-TJ

SAMPLE COLLECTION INFORMATION 0. " L CCAVE ev 0. OAT ANALYs S

* • a,, I I. Ia 57 C OMPL TC

J___ _ ON-SITE ANALYTICAL RESULTS
E. Sorg O6CATIONNO 9. FLOP*ATE AT SIT I10. WEATNE[R OC04' so. WATER TiMP I17. PH - 015102

0094 ace aCS~ 0040)9100
GALffMlm UNITS M6gf

n. COLLZCTION OAT%/PERIOD 1o . C0LCTONS N4AME I$. RESWLTI OF OTEP ONSIT• ANALgSES n

18. SAMPLINo* T&C.44QUE 14. PHONE NUMEPr T/ f / ; a I.-.
I6. "SlON FOR SAMPLE SUBL1,SIOl,

066166 . -.--. ANALYSE 066171 ANO RIsI 066172 , (3)

A_____Is___ GaOP _______ GROUP G

PARAMETER TOTAl MC/L PARAMETER 0lSS TOTAL PARANIETER TOTAL MG!L

Chemical Ony.n 0340 0 ARSENIC 0100 l00 >BORON 01022 *

Tutal Organic BARIUM 1.RO00 01007 isolved

CARBON as C 4- 0 Dissolved

066167 CA___^MII__6- __os /.25 I? CHLORIDE 00940
GROUP S
GA &OETZPJT _ . - ChROMUM 01030 01034 . o COLOR 00080 Units

OREoN.IR . $60 . CROMIUM IC CSO FLUORIDE 009

COPPVR 010404 Ro idue 111- =sa3 5066168 .. s _,or_,, __ ___)_

G T OU, ,,LC IRON 01046 -104 10 0 R,sidue Non 0030
_A __rm__ p TOTAL kA•.1__a Flll (5S)

4.ON1A a. N 0o61 LEAD 01049 rS 4'>o R..,a. 00500
%. a-.•

NITFA4 TE so N Realdme 00O05
Cd Reduc. Moihod 00620 MANGANESE 01056 01OSS V 101119

NITRITEJ o. N 00615 MERCURY 71190 1 900 0 " Specific 00095 "has
* ___________ * Conductlan¢e

O0TAL KJELDAHL - I SUL FATE 094
NT,,'OoGN .. N 02 .0 NICKEL 01065 67 1 0 s 009SURFACTANTS t

PHOSPHORUS 70S07 SELENIUM 0114S 01147 RCN 1260 3

nho PO4 as I MBAS as LAS

PHOSPHORUS 

9 5

,.o,.o~.. 14t *o"'* oo.o.,
GROUP~~~URIDT 000790 ACV 095 0I. P 66 ouP . SILVER 01075 :A077 .(,joog*sUots

CYANIDE 0 .AGNESIUM 00925 00927

CYANIDE Free.,mI
Ameooable I CI. 007T2 POTASSIUM 009351 100937

066170 SODIUM 00930 00929 o R VO

PARAMETE TOTAL - -PARAMTECR

1. OROANISATION REUESTING ANALYSIS C.T,,,, ' ,

RE •VliEwE D *Y

APPROVED By

AF$C Fwm 3145.DE6S5 UP . ... WHIC0; 7, NON-POTABLE WATER ANALYSIS
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a-.LA%*Tf'#Li YEF ORMINO £NALvsjb 3s. LAS &AMP& C hidu'JWce S. RIQUgSTORt SAMPLf NO

p~e 2_ 1066159 -066165 owo 10,9 F7 wtlq 0601
SAMPLE COLLECTION INFORMATION LAD 01E"L 0 0 FOMPLT11

-8O~T 12?ON.SITE ANALYTICAL. RESULTS
INTL LOCA710"H 1.ja FS.R WATER TEMP 1IJ. F 04 IS.Disv

00060 SOcc DD 00600T' AL/MOfN Ic UNITS r GOI/L

IS. COLLIECTiON OATT/PERIOD IL. COLLECTORIS NAME it. RE1SULTS OF elMER" ON-S179 ANALYSES6

a. SAMPLING TEEMNIQUe id. 001ONE NlumUet 'rJ2rt aJ 1% ff P__- pi IsC A Al I

0. REASON FOR SAMPLE SUSMlSSIOt

0619ANALYSE! 066164 AND RESULTS 066165 2?
GRFI.a - ISr GROUP6

PA&EC" TOAL AL PARAMETER TO011S TOTAL UI PARtAmETER -TOTAL Mc /L

Ainea 010 100 BORON 01022
*sen ' rua 1) AREI Disoledoq

.11 
ARI JM t ,100 01007 BORON,.12

C A RBON d C __ _ __ _ _ 
__ _ _ _ _ Sol___wed

06616U CADIUIM 05025(5T 0 (IC CHLORIDE 0C040

PARAMETER ITOTAL MG/L - AIOIM Ooo15 $Q- LOR000 .nl

OIL& fIfl 01032IU FLUORIDE 00051

COPPTR 0304010 Resid e Fil- 51
it 066161 <I2P~1  1RO - ' Irsbls. (TDs)17

0104P 01 R..Idjv Non 00S50

... _MTffR TOTA SL ________ Fill (5S) _______

F ONIA.N' 00610 * LEAD 01049 IOSI Resdu 00500

.. Tt *eflNATBoePJ
Lcd oReduct. Method 06 2 0- MANOAN4ESE 01056 01055 eafl 00505

7W78l as N 00615 * MERCURY 75590, 71900 ( * Specific coots

woConductance ______

-T~~,LA en NICKEL 01065 01067 ~ cJ S'PT 04

'HOSPHORUS 70507 SELENIUM 01145 01147 SURFACTANTS 56

,ItowP04 so S a MSIsl LAS

06LL SILVER <17 a?? lUBI<T 000701 Units

066162 0Z0N0 algIV093 )(/50 Jos-- ____

I wU 4ZW CALCIUM 00915 00916 .~
PARAUrC~tE TOTAL [ MOIL ON C'-a________

VANIDE MAGNESIUM 02500927

VIEmi to ee. 00722 IPOTASSIUM 00935 00937

066163SODIUM 00930 00929-

_____IT imo PRESERVATION GROUP J
PARAMETER TTALI LP ARAM E TER

HNOLS !30d<1

I0ORGANIZATION REQUESTING ANALYSIS - -941

ftEVIEWED my

A'1c~~~C-h ~ ~ 1 //0f AN?__ _ __

APPROVED BY

WSC Fgvwm 3145, DEC 85 mm.Am~cESDmOOm mI. mm o3. wNINOSSOIIIIt NON-POTABLE WAT ER ANALYSIS
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APPENDIX F

PCB Removal

The McGhee-Tyson ANGB has been examined for the presence of
Polychlorinated Biphenyls (PCB's). All transformer dielectric
fluids and compressor oils have been extracted and disposed of by
a private contractor. These fluids have been replaced with non-
PCB containing fluids.

Fifty-two oil samples from transformers were collected in 1983 and
an analysis was done by an independent testing firm for each
sample. The analyses showed that the concentation of PCB's in the
majority of samples was less than 4 ppm (pp. F-2 thru F-4).
Additional oil samples from all compressors were taken in 1986 and
analyzed by the USAF occupational and Environmental Health
Laboratory (OEHL) with no PCB's being detected. Please refer to
samples and results as &hown in pages F-5 thru F-7.

All fluids from transformers have been removed and properly
disposed of by an independent contractor, and were replaced by
non-PCB containing fluids.

Because of proper testing and disposal practices, the Base is in
compliance with the regulations concerning the control and
disposal of PCB's and/or PCB-contaminated materials.

II
I
I
I
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STEWAR~T LABORLATORIES DMVSIOfl
IT CORPORATIONl 5815 Middlebrook Pike - Knoxville, Tennessee 37921 - 615-588-6401

CERI~TFICATE OF ANALYSIS

TO: 134th Air Refueling Group/DE DATE REPORTED: October 19, 1983I

McGhee Tyson Air Base PROJECT CODE: TAB 17028
ATTN: Doug Hill ORDER NUMBER:
Knoxville, TN 37901 PAGE 0 F

Sample Description: Fifty-two (52) oil samples received.October 12, 1983, e-k: -Ct Cl c-A, cL

Concentration units are pg/gram (ppm) 046
Aro clor

1016, 1232, Aroclor Aroclor Total
1242 and/ar 1248 1254 1260 Arocors

Westinghouse, 100 KVA, Style 1294241-D,
Serial #6114198 <4. <4. <4. <4. + 0.2

Westinghouse, 1'00 KVA, Style 1294241-D,
Serial 06093329 <4. <4. <4. <4. + 0.2

Westinghouse, 100 KVA, Style 1294241-D,
Serial #6093331 <4. <4. <. 4. + 0.2

Westinghouse, 37112 KVA, Style KAK7059E37A,
Serial 170AF5121581 <10.** 85. <4. 85. + 4.3

Westinghouse, 371t2 KVA, Style KAK7059E37A,
Serial 070AF5119581 <10.** 84. 04. 84. + 4.2

Westinghouse, 371/2 KVA, Style KAK7059E37A,
Serial 170AF5120581 (8.** 51. <4. 51..+ 2.6

Westinghouse, 25 KVA, Style A1412N25C1A,
Serial'156E2745 <4. 04. 120. 120. + 6.0

Westinghouse, 25 KVA, Style A1412N25C1A, e-

Serial #55K12746 <4. <4. 75. 75. + 3.8

Westinghouse, 25 KVA, Style AI412N25C1A,I
Serial #55K12744 <4. <4.' 69. 69. + 3.5

G.E., 5 KVA, Type HS, Serial #C277166 <4. <4. <4. <4. 7 0.2

G.E., 5 KVA, Type HS, Serial #/C277165 <4. <4. <4. <4. + 0.2 I
Howard, 10 KVA, Serial #95123-4777 <4. <4. 0A. 04. + 0.2

Howard, 10 KVA, Serial #95122-4777 <4. 0. <4. <4. + 0.2

Howard, 10 KVA, Serial #95124-4777 <4. <4. <4. <4. + 0.2 I
Allis Chalmers, Type CBS, 25 KVA,
Serial 07426-6384205 <4. <4. <4. <4. + 0.2

G.E., 5 KVA, Type HS, Serial #C281376 <4. <4. <4. <4. + 0.2

*Higher detection limit due to interference

F-2



"TAB 17028
page Aroclor

1016, 1232, Aroclor Aroclor Total

1242 and/or 1248 1254 1260 Aroclors

Delta-Star, 25 KVA, Type OS,
Serial #E-53028 <4. <4. <4. <4. + 0.2

Wagner, 10 KVA, Type HEK, Serial #5P17929 <4. <4. <4. <4. + 0.2

Wagner, 25 KVA, Type HEK, Serial #5N67953. <4. <4. <4. <4. + 0.2

Wagner, 50 KVA, Spec. J1605P9351,
Serial #5J46953 <4. <4. <4. <4. + 0.2

Wagner, 50 KVA, Spec. J1605E9351,
I Serial #5J46952 <4.. <4. 5. 5. + 0.3

Wagner, 50 KVA, Spec. 11605E9351,
Serial #5J46951 <4. <4. <4. <4. + 0.2

I Central, 25 KVA, Spec. 1875-A,

Serial #34.46-6 <4. <4. <4. <4. + 0.2

Central, 25 KVA, Spec. 1875-A,
Serial #3446-7 <4. <4. <4. <4.. + 0.2

Central, 25 KVA, Spec. 1875-A,
Serial #3446-9 <4. <4. <4. <4. + 0.2

Central 50 KVA, Spec. 1877-A,
Semial #3544-14 <4. <4. <4. 4. + 0.2

Central 50 KVA, Spec. 1877-A,
Serial #3544-4 <4. <4. <4. <4. + 0.2

Central 50 KVA, Spec. 1877-A,
Serial #3544-15 <4. <4. 4. 4. + 0.2

I Line Material, 10 KVA, C&T. #411076-10J1.,
Serial #G52L9516 <4. <4. <4. <4. + 0.2

Line Material, 10 KVA, C&T #411076-10J1,
I Serial #G52L59517 <4. <4. 4. <4. + 0.2

Line Material, 10 KVA, C&T #E411076-10-HI,

Serial #E5328202 <4. <4. <4. <. + 0.2

I Line Material, 10 KVA, C&T #TE511144-10, 0

. Serial #1371134 <4. <4. <4. <A. +0.2

Line-Material, 15 KVA, C&T #T-E511132-15,

S erial #1558935 <4. <4. <4. <4. + 0.2

Line Material, 15 KVA, C&T #T-E511132-15,

Serial #1558936 <4. <4. 04. <0. + 0.2

Line Material, 15 KVA, C&T #T-E511132-15,

Serial #1558939 <4. <4. -4. <4. + 0.2

Line Material, 25 KVA, C&T #T-E511132-25,

Serial #1513442 <4. <4. <4. <4. + 0.2

F-3



TAB 17028 Ipage 3 f. ' . '', ,., '

w .L...

Aroclor
1016, 1232, Aroclor Aroclor Total

1242 and/or 1248 1254 12"60 Aroclors

Line Material, 25KVA, C&T #T-E511132-25, 0Serial #1507837 ... <4. <4. ', <4. <4. + 0.2

Line Material, 25KVA, C&T #T-E511132-25,
Serial #1513444 <4. <4. <4. <4. + 0.2
Line Material, 25KVA, C&T #T-E511132-25,
Serial #1316866 6. 10. 7. 23. + 1.2
Line Material, 371/2 KVA,C&T#E411076-37-G11, -
Serial #EB133409 <4. 4. .<4. <4. +.0.2

Kuhlman, 10 KVA, Type 0.1 S.C.,
Serial #B58829 <4. <4. 16. 16. + 0.8 •

Kuhman, 10 KVA, Type 0.1 S.C.,
Serial #B58830 <4. '<4. 16. 16. + 0.8

Kuhlman, 10 KVA, Type 0.1 S.C.,
Serial #B58834 <4. <4. 16. 16. + 0.8

Kuhlman, 10 KVA, Type 0.1 S.C.,
Serial #B58835 <4. <4. 13. 13. + 0.7 n

Kuhlman, 10 KVA, Type 0.1 S.C.,
Serial #B55255 <4. <4. <4. <4. + 0.2

Kuhlman, 15 KVA, Type 0.1 S.C., - 3
Serial #B58840 <4. <4. 4. <4. + 0.2

Kuhlman, 15 KVA, Type 0.1 S.C.,
Serial #B58841 <4. <4. <4. <4. + 0.2 l

Kuhlman, 25 KVA, Type 0.1 S.C.,
Serial #B55279 <4. <4. <4. <4. + 0.2

Kuhlman, 50 KVA, Type 0.1 S.C., -n
Serial #B55401 <4. 5. <4. 5. + 0.3

Kuhlman, 50 KVA, Type 0.1 S.C.,
Serial #B55402 <4. <4. <4. <4. + 0.2 l

*Kuhlman, 50 KVA, Type 0.1 S.C.,
Serial #B56130 <4. <4. <4. <4. + 0.2

Kuhlman, 50 KVA, Type 0.1 S.C., I
Serial #B56131 <4. <4. <4. <4. + 0.2

I

Sworn Io and subscribed before me this 20th

day " October, 1983
My commission expires D.rmhpr C i

_ _,_.__, _Title: (tsra tor Manager

Noary Public- Approved By

Accrodilod by the American Association (or Laborolory Accroditatlon in the ch.?micol
ilid o testing. as tisted In ihe current AALA Directory of Accredited Loboratories
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I
L'3AF OCCUPATIOIAL & ENVIRONMENTAL HEALTH LABORATORY

ENVIRONMENTAL CHEMISTRY BRANCH (SAON)
BROOKS AFB, TX 78235-5501

--------------------------------------------------
LABORATORY REPORT--------------------------------------------------

TO: 13.-"/ DATE REPORTED: 28 AUG 1986TO: e 1.3'#.o / DATE RECEIVED: 8 JUL 1906

knoxvullel, 7"enn _,00 /

SAMPLE TYPE: TRANSFORMER OILS

ANALYSIS REQUESTED: POLYCHLORINATED BIPHENYLS (PCBs) 3
METHODOLOGY: Gas Chromatography (QC/EC)

-------------------------------------------------------------------------- I

OEHL NR, BASE SAMPLE NR. PPM OEHL NR. BASE SAMPLE NR. PPM I------------------ ----- -------- --------------- _ -U1
45623. GM860004 ND 45824. CM860005 ND

.45825. CM860006 ND 45826. CM860007 ND 3
45627. GM860008 ND 45828. GM860009 ND

45629. GM06001o ND 45830. GM860011 ND

45831. GMB60012 ND 45832. GM860013 ND

45833. GM860014 ND 45834, GM860015 ND

45835. GM860016 ND 451.36. GM860017 ND 3
45837. GM860018 ND 45838. CM860019 ND

ANALYSIS PERFORMED BY CONTRACT LABORATORY

ND--None detected. Less than the detection limit--5 PPM 3
TRACE--Present but less Than the quaniitative liMit--t0 PPM

'ofG..E, -12
Chi~ef Tr' rte Organics Section 3

TO: 3 Adgpc

Ale 4 bee 7-,y 50n 4rv 0 1'
'oxvilfe, 71in0
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USAF OCCUPATIONAL & ENVIRONMENTAL HEALTH LABORATORY

ENVIRONMENTAL CHEMISTRY BRANCH (SAON)
BROOKS AFB: TX 78235-5501

-- ---------------------------------------------- 7--------------------
LABORATORY REPORT

I-----------------------------------------------------
TO: 134/1t C" l/4n,'c , DATE REPORTED: 28 AUG 1986

I77 Giiee -r ysoi lllroor' DATE RECEIVED: 8 JUL 1986

knox¢) I 7,f "r o-,lo

I SAMPLE TYPE: TRANSFORMER OILS

ANALYSIS REQUESTED: POLYCHLORINATED BIPHENYLS (PCBs)

I METHODOLOGY: Gas ChroMatography (GC/EC)

I,-

OEHL NR. BASE SAMPLE NR. PPM OEHL NR, BASE SAMPLE NR. PPM

4589, - GM860020 ND

ANALYSIS PERFORMED BY CONTRACT LABORATORY

I ND--None detected, Less Than the detection limit--5 PPM

i TRACE--Present but less than the quantitative liMit--10 PPM

Chief, Trac Organics Section

TO: i3jL VS SR, C//,"c

Ale, 19ee -s7n o

F-7
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I APPENDIX G

I Pest Management Program

I
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APPENDIX G

McGhee-Tyson ANGB Pest Management Program

The McGhee-Tyson ANGB handles and utilizes certain pesticides,
herbicides, and fertilizers. The Base is operating under a Pest
Management Program which indicates the pesticide used, the
location of use, and the manner of application. The application
of pesticides is performed by both contract and in-house personel.
All pesticides and herbicides are kept in CE Storage adjacent to
building 320. For a listing of pesticides and manner of
application please refer to pages G-2 thru G-12. It should be
noted that any wastes resulting from pesticide/herbicide use are
disposed of through an outside contractor.

II
I
I
|
|
I
I
I
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USAI OREINSTALLATION COMMAND DATIKUS AIR FORCEMCGHEE TYSON APRT N11AG8*PEST MANAGEMENT ANG~o 1o AUGCTATO 87.
-PROGRAM REVIEW LT COL ARCHIE D BARNES, 588-8215

'REFER TO APR 9 1-21 BEFORE COMPLETION

a. Project No. a. RMP (IV)
W > b. Target Pest b. German Roach

0 C. Purpose (SpedfyJ c. Health and Morale

11 . Act ive rngredient(s) a. o, o-diethyl-o-(2-isopropyl-6methyl-4-pyrimidinyl)
a b. Trade Name phosphorothioate, kerosene
2 C. Manufactulrer b. Octagon-Diazinon 520
601 d. EPA Registration No. c. CIBA-GEIGY Corp, U.S. Pat. #2,754,243

e. Concentration d. 904-211-6830

.LForm Applied (dust. emuLsion, a. Emulsiongts. etc.) .Wae
b. Diluent

d. a. Contract or In-house a. In-house
Application

5a. Method (aerial, pround, .mna hadsryd
2 manual, etc.) a aul(adsryd

zl La Acres or Other Unisto be a. 323,936 SF (see attached sheet)
Treated b. 12 per year

b. Number of Applications c. 23

c. umbr f Stesd.Bldg No.101, 102, 110, 111, 113,' 120, 123, 126,4- Specific Identity of 134, 204, 205, 206, 209, 213, 221, 225, 226, 241,Sites 246, 262, 263, 300, 320

aMonth(s) of Year a. Every month

bState b. Tennessee

L.

Ia . Areas to be Avoided a. Food processing
b- Areas to be Treated with b. Food storage

a t Caution (croplands. lakes,
Z 4 streams, food, human exposure.
U endangered species, etc.)

a. Precautions to be Taken a. Use gloves and a respirator when mixing and when
b. State and Local Coordination uigi netltdaes
C. Other uigi netltdaes

b. N/A
c. None

F u, .646 W *e
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I

Target Pest: German Roach (In-house) I
Building Number Square Footage

1. 101 74h4& ' 7,356

2. 102 Rm4Z. S e5?,teiJ *. " 28,169

3. 110 Avt .".-4, 3,996

4. 1114 /pJO/4o.. ̂ --U 33,954
5. 113 35,908

6. • 120 8,720

7. 123Pir..f-4 O,,.A- 1,271
B. 126 AG(S h - 22,450

9. 13 4 13 V 4 AAWA 9 -IR 19,500

10. 204 /9 14,534

11. 205 , 16,327

12. 206'"4--''"" 16,327

13. 2 0 9,,-1.4.-. - C 7,315

14. 213A40-.- 7- " Ze-O, 6,072
15. 221& ,e-, 5,720

16. 225# -0 23,270

17. 226 e 3,301

18. 24 19,050

19. 263'' 4,746
20. 262 .2S cc. sj" -c./v 7,160

21. 263 2 y a CSo N' 10,976

22. 300 ": (.4'V.. 8,014

23. 3206d-.,. c, ' 19,800

TOTAL 323,936 SF 3

m
I
I
m
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I INSTA- C.. TOOMMAND OATS

US AIR FORCE MCGHfEETlSON APRT
PEST MANAGEMENT KNOXVTLTrIN .. rATN. I AIr.81

PROGRAM REVIEW FaRSON TO CONTACTIAUTOVON "0-

.. _ _ LT COL ARCHIE D BARNES, 586-8215
'REFER TO AFR 91-21 BEFORE COMPLETION

1.

u s a. Project No. a. RMP (IV)
W b. Target Pest b. German Roach
o c. Purpose (Specify) c. Health and Morale

2. Active ngrdient(s) a. c,o-diethyl o-phosphorcthioate, aromatic petroleum
W a. Tive Ngre derivative solvent, inert ingredientsa b. Trade Name b iznn4

- c . Manufacturer b. Diazinon 4E
d. EPA Regieration No. c. Souther Mill Creek Products Cod. Concentration 

d. 6720-191. e. 1% finish spray

3. &. Form Applied (dut, emulsion, a. Emulsiontor, etc.1 b. Wautero
b. D luent b. Water

4. a. C o n tract or In -h o u sea . C n r c
Application a. Contract

a. Method (aerial. ground. a. Manual (hand sprayed)
0 manual. etc.)

a. Acres or Other UnJs to be a. 85,216 SF (see attached sheet)
L Treated

b. Number of Applications b. 12 per year
c. Number of Sites C. 5
.. Specificldentityof d. Bldg Nos. 100, 102, 202, 223, 240

Sites

7.
a. Month(s) of Yea a. Every month
b. State b. Tennessee

> A. Areas to be Avoided a. N/A> b. Areas to be Treated with b. Food processing, food storageq Caution (croplands, lakes,
streams. food. human expojure.

N endangered species, etc.)

a. Precautions to be Taken a. Wash after handling. Do not get in eyes, on skinb. State and Local Coordination or clothing. Do not breathe mist. May be fatalC. Other if swallowed.

b. N/A* c. None

1 10.
a. Cost a. $780.00 for 1 year

AF--;7 4 
G-5 m eW ' ml m e IImm •e19i



Target Pest: German Roach (Contract) 3
Building No. Square Footage

1. 100 (119th)A-e . Q e . ' 30,413

2. 102 (119th) S. - -Q-4, . 5,720 3
3. 202 15,220

4. 223 Vk;2.'4' 3,162I

5. 240 / __.4-- 30,701

TOTAL 85,216 SF

I
m
I
m
I
I
I
I
I
I
I
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US AIR FORCE FF kWNAPRT CMAO0T

PEST MANAGEMENT iE.OtsVoCOtACTIAU OVON No.

PROGRAM REVIEW -- T COL ARCHIE D BARNES, 588-8215

REFER TO AFR 91-2 1 BEFORE COMPLETION1

a. Project No. a. RMP (IV)
b. TargtPs b. Subterranean Termites3 0 ; C. Purpose (Specify) c. Wood Protection

2. P"

* .&Active Ingredient(s) a . Chlordane and Heptachlor
a b. Trade Name b. Termide* I C. Manufacturer c. Velsicol Chemical Co.
., d. EPA Registration No. d. 876-233AA

0. Concentration e. 39.22% Chlordane, 19.60% Heptachlor

3a. Form Applied (dust, emulon, a. Emulsion
gas. etc.)

b. Diluent b. Water

.a.Contract or In-house a. In-house
3 Application

5.A. Method (aerial. pround. a. Manual

2 manual, tc.)* .
. aAces or ther Units to be a. 32,771 SF (see attached sheet)

Treated b . Treated once, inspected annually and retreated
b. Number of Applications only where necessary.
C. Number of Sites c. 4

4SpecificlIdentity of d. Bldg Nos5. 100, 134, 209, 226
Sites

7 *.Month(s) of yeas a. Any month if necessary

b. State b. Tennessee

a. Areas to be Avoided a. Inside the building
q b. Areas to be Treated with b. inside the building

we Caution (croplands, lakes,
Am treams. food, human exposure,

endangered specie:, etc.)

A. Precautions to be Taken a. Avoid well contamination. Treat foundations only.
b. State and Local Coordination b. Conform to the Tennessee Department of Agriculture
c. Other treating specifications.

c. None

AF US 646 IsW.-om"70m



m
I

Target Pest: Subterranean Termites (In-house)

Building No. Square Footage I
. 1 0 0 l/q )4z" A' 2,655

2. 134 134 , 19,500

3. 209 ,8igaW -" " 7,315

4. 226 3,301

TOTAL 32,771 SF m
I
m
I
m
I
m
I
m
I
I
I

I



US AIR FORCE MI~k0MN APRT COMMAND DTPEST MANAGEMENT KNOXVILLE, TN ANG l1 AUG 87
PESTMANAGEMEN PERSON TO CONTACT/AUTOVON NO.

PROCRAM REVIEW LT COL ARCHIE D BARNES, 588-8215

REFER TO AFR ),1-21 BEFORE COMPLETIONI.

a. Project No. a. RMP (IV)
> b. Target Pest b. Subterranean Termites

a C. Purpose (Specify) c. Wood Protection

a. Active Ingredient(s) a. Chlordane and Heptachlor
9 b. Trade Name b. Termide

. Manufacturer c. Velsicol Chemical Co.
CA d. EPA Registration No. d. 876-22% Chlordane, 19.60% HeptachlorC e. Concentration e. 39. 22 % Chlordane, 19.60% Heptachlor

a. Form Applied (dust. emulsion, a. Emulsion

sas. etc.)
b. Diluent b. Water

A. Contract or In-house a. Contract
Application

Z S. Method (aerial, Zround, a. Manual
0 manual, etc.)

Z a. Acres or Other Units to be a. 138,824 SF (see attached sheet)L Treated b. Treated once, inspected semi-annually andj b. Number of Applications retreated only where necessary.

c. Number of Sites c. 9d. Specificldentityof d. Bldg Nos. 111, 200, 202, 205, 206, 207, 208, 221,
Sites 225

a. Month(s) of Year a. Any month if necessary
b. State b. Tennessee

ha.
L Areas to be Avoided a. Inside the building

4 K b. Areas to be Treated with b. Inside the building
au Caution (croplands, lakes,.

- < streams,. food, human exposure.
endangered species, etc.)

Precautions to be Taken a. Avoid well contamination. Treat foundations only.
b. State and Local Coordination b. Conform to the Tennessee Department of Agriculture
. Other treating specifications.

c. None

310
a. Cost a. $396.00 for 1 year

I
F u , e, • 646 G- .9 0 .. .- ** .,,. Mbe-,-,~ S,*--e44,,,,*



I

Target Pest: Subterranean Termites (Contract) m

Building No. Square Footage 3
1. 111 A-.Ao b,,t4 A A ., 33,954

2. 200 P"Cc-" 1 44 * 11,594 1
3. 202 t'4f'Av/ r 15,220

4. 2 0 5  " IVAP 16,327 1
5. 206 L)e-I.-, VA 41 16,327

6. 207A"-W d 40-t.-0- c:0 4 ' pv ,i '' -. 11,976

7. 208 S4AAi 44 -P&6et 4,436

8. 221 .c- 4 A-k 5,720

9. 225/3eh , , 23,270 I
TOTAL 138,824 SF

G
I
I
I
I
I
I
I
I
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I
I INST ALL.IATIO N COMMAND AT

US AIR FORCE MCGHEE TYSON APRT
PEST MANAGEMENT KNOXVILLE, TN ANG AUG 87

PCIRSON TO CONTACTIAUTOVON NO.PROGRAM REVIEW LT COL ARCHIE D BARNES, 588-8215

'REFER TO AFR 91-21 BEFORE COMPLETIONI.'
a. Project No. a. RMP (IV)

> b. Target Pest b. Rats and Mice
o €. Purpose (Specify) c. Health and Morale

L Active Ingredient(s) a. Wafarin, 3- (alpha-Acetonylbenzyl)-4-hydroxycoumarin
a b. Trade Name N- (2-Quinoxalinyl) Sulfanjlamide (Sulfaquinoxaline)P c.Manfactrerinert ingredients

d. EPA Registration No. b. Final
C e. Concentration c. Bell Laboratories, Inc.

d. 12455-15AA e. 100% pre-mixed
3. a. Form Applied (dust, emulsion, a. Dry bait, pellet form

gt, etc.)
b. Dilucnt b. Pre-mixed

4.a. Contract or In-house a. In-house
Application

5. a. Method ('erial. ground, a. Manual
i .manual. etc.)

. a. Acres or Other Units to be a. 79,202 SF (see attached sheet)
Treated

b. Number of Applications b. 12 per year
c. Number of Sites c. 7
d. Specific Identity of d. Bldg Nos. 120, 204, 221, 223, 225, 241, 246

Sites

L Month(s) of Year a. Every month

b. State b. Tennessee

w AL Areas to be Avoided a. Food processing
c b. Areas to be Treated with b. Food storage
q Caution (croplands, lakes,

streams, food. human exposure.
endangered species. etc.J

S ..
a. Precautions to be Taken a. Use gloves when placing bait. Place bait in
b. State and Local Coordination out-of-way areas away from food.
C. Other b. N/A

c. None

FUL ,I 646 G- 11 OIL o--,. h.MON.. ,,..OI.,,..



I

Target Pest: Rats and Mice (In-house) m

Building No. Square Footage

1. 120 8,720

2. 204 14,534eO 14,534

3. 221,8-e ., e,09eC- 5,720

4. 2 2 34 cl#'-. 'QLt .A (V.O ;J 3,1621

5. 2 - yt 2 23,270

6. 241 o 5 W g.y i 19,050

7. 246 V4A.,62  7ytMV f'.6 4,746

TOTAL 79,202 SF

I
U
I
I
I
I
I
I
I
I
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I APPENDIX H

* Storage Tanks
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